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True  it  is  that  Nature’s  generosity  has 
had  a  most  important  hand  in  Western 
Red  Cedar  Pole  quality.  Nature,  how¬ 
ever,  stops  suddenly  in  its  contribution 
and  from  that  point  Carney  begins  and 
accepts  a  definite  responsibility  to  In¬ 
dustry.  In  our  .  quality'  and  in  our 
service  can  be  seen  the  answer  to  the 
wide  and  ready  acceptance  of  Carney 
poles. 
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Lineman  driving  a  Murray  Ground  Rod 


Resistances 

Readily 

Regulated 


t 


riic  Murriiy  Copper  Tube  Ground  Rod  is  a  rust-proof,  corro¬ 
sion-proof,  lon^  life  ground  connection  and  consists  of  a  seam¬ 
less  copper  tube,  a  driving  point  and  a  steel  driving  rod. 

After  inserting  the  point  in  one  end  and  the  driving  rod  in  the 
other,  the  rod  is  partly  lifted  out  of  the  tube, — then  pushed 
back  with  force  causing  the  point  to  force  itself  into  the  ground, 
d'he  ring  or  Hange  on  the  steel  driving  rod  causes  the  copper 
tube  to  follow  the  point.  When  the  tubing  is  imbeddetl  the 
ilri\ing  roil  is  withdrawn. 

Regulating  ground  resistance  to  values  suitable  or  desirable  to 
certain  operating  conditions  is  readily  accomplished  by  pouring 
into  the  ground  rod,  a  copper  sulphate  or  other  solution,  which 
dissipates,  through  holes  in  the  tube,  into  the  surrounding  soil. 

Obtaining  an  objective  of  15  ohms  or  less  resistance  is  readily 
possible  bv  using  the  easily  treated  ML  RR.\^  COPPl'R 
I  I  BL,  GROL  NI)  ROD — a  success  wherever  installed. 
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Flathead  project  receives  license 
Standardization  is  N.E.M.A.  keynote 
Ontario  votes  electrical  farm  aid 
Advertising  urged  for  industry 


—.^741  KW.-HI^.  per  capita  is 
W  iiinipcg’s  claim  for  high  cn- 
ergs'  utilization  record.  Xew 
Seven  Sisters  Falls  project  is 
rushed  to  keep  up  with  the 
(letuand. 

-SAMUEL  LXSULL  talks  gayly 
i)f  the  "old  days”  when  his  in¬ 
dustry  was  young.  Financing 
was  the  hig  prohlem  then.  Rela¬ 
tively  .small  sums  loomed  large. 

— H\  I)R0  projects  again  to 
the  fore.  Flathead  development 
in  West  may  ultimately  he  our 
third  largest.  Canada  has  same 
claim  for  Chats  Falls  on  the 
<  Htawa. 

~N1  .L.A.  -  N.E.M.A.  agreement 
on  preferred  voltage  ratings.  Re¬ 
port  of  joint  committee  offers 
ratings  for  generators,  trans¬ 
formers  and  breakers  satisfac- 
tor\  to  l)oth  groups. 


—  I  XDUS'l'RI.XL  plants  make  elec¬ 
tricity  a  hy-product  and  tie-in 
with  utility  lines.  Aluminum 
comiiany  hydro  and  Louisiana 
steam  plant  latest  adherents  to 
the  plan. 

-ASSOCLXTED  Cxas  &  Electric 
in  had  graces  of  Xew  Ffamp- 
shire  authorities.  Pxmd  issue  sus¬ 
pended  from  sale.  Money  ordered 
refunded  hy  investment  houses. 
Explanations  and  j)rol)e  due  soon. 


— C()P1*ER  market  returns  to 
.sales  volume  of  "just  an  aver¬ 
age  week.”  IVice  api)arently 
stabilized  at  13  cents.  Pro¬ 
ducers  cut  dividends. 

— UX f’ROFnWPLF'  services  not 
separable,  is  U.  S.  Supreme 
Court  decision.  Columbia,  S.  C., 
to  regain  street  railway  service 
after  five  years  by  decision  ad- 
ver.se  to  P>road  River  Power 
Company. 


NEWS 

OF  THE  WEEK 


accepted  plan  gives  a  sure  rental  to  the 
Indians  rather  than  to  involve  them  in 
a  speculative  enterprise  such  as  the 
bringing  of  possible  new  indu'^tries 
into  an  area  distant  from  normal  mar¬ 
kets.  The  present  plan  can  be  carried 
out  promptly,  since  the  Rocky  Mountain 
Power  Company  is  ready  to  begin  op¬ 
erations  at  once.” 

Indians  to  receive  $1.85  a  horsepower 
for  rental 


Flathead  River  Power  Project 
Awarded  Federal  License 


S  rCDIED  attacks  from  various  angles 
have  been  directed  against  the  Flat- 
head  project  of  the  Rocky  Mountain 
Power  Company  for  the  past  nine 
months.  Despite  all  this  agitation,  the 
I'ederal  Power  Commission,  on  May  Id, 
authorized  the  issuance  of  a  license  to 
the  Rocky  Mountain  company  for  site 
No.  1  on  the  Flathead  River.  Four 
other  sites  of  much  less  importance  are 
left  open  for  future  determination.  Be¬ 
fore  final  issuance  the  license  must  lie 
aj)proved  by  the  legal  division  of  the 
Interior  Department,  but  since  it  was 
drawn  with  great  care  under  compe¬ 
tent  legal  guidance,  that  tfhalification  is 
regarded  as  a  perfunctory  one. 


hearing  that  may  be  granted  Mr. 
Wheeler,  who  already  has  been  heard  at 
great  length  in  defense  of  his  project. 
In  this  event.  Mr.  Wheeler  states  that 
he  e.xpects  to  carry  the  case  to  the  court. 
Secretary  W’ilbur,  in  announcing  the  re¬ 
sults  of  the  meeting,  stated  that  "the 


In  its  original  application  the  power 
company  offered  to  pay  $1  per  horse¬ 
power  to  the  Indians,  whose  reservation 
includes  a  portion  of  Flathead  Lake  and 
the  actual  power  site,  .\fter  careful 
study  of  the  matter,  however,  the  com¬ 
mission  required  a  flat  rental  whicli. 
over  the  twenty-year  period  set  up  in 
the  license,  averages  $1.85  per  horse¬ 
power.  While  the  project  is  under  con¬ 
struction  the  Indians  are  to  receive 
$l,fK)0  per  month.  Construction  is  ex¬ 
pected  to  take  three  years.  period 
of  five  years  is  then  given  to  build  up 
the  lead,  during  which  the  rental  on  a 
])rogressive  scale  works  up  to  $125.()(K>. 
’I'liis  is  stepped  up  until  the  annual 
rental  reaches  a  maximum  of  $175,000. 
At  the  end  of  twenty  years  there  is  to  lie 
a  restudy  of  the  rental  and  ])rovision 
made  for  a  readjustment.  'Fhe  total 


PRESIDENTS  ALWAYS^ 


Wheeler  continues  to  dispute 
power  company  award 

\\’alter  H.  Wheeler  of  Minneapolis, 
who  filed  a  conflicting  application, 
'-erved  notice  on  the  commission  that 
be  would  exercise  the  right  of  appeal 
and  demand  a  review  by  the  Cabinet 
members  composing  the  Power  Com¬ 
mission.  .Since  the  members  of  the  coni- 
Ttiission  voted  unanimously  to  authorize 
the  license,  it  is  assumed  that  their 
position  will  not  be  changed  by  any 


M.  S.  Sloan,  president  of  the  Xational 
lUectrie  Light  Assoeiation  and  numerous 
York  City  electric  light  and  pou<er 
coin  patties,  teas  the  guest  speaker  at  the 
recent  eotiz’ention  of  the  Sotith7i'estertt 
nk'isioti,  X.E.L.A.,  in  Hot  Springs. 
Ark.  Har^'cy  C.  Conch,  chief  e.veenti-i  e 
('/  tttatty  utilities  in  the  Soiitlra'cst  and 
kiuwn  as  the  “Empire  Builder'  for  the 
part  that  he  played  in  electrical  develop¬ 
ment  there,  teas  elected  president  of 
South^eesterti  Di7'isioti,  X.E.L.A. 
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UTILITY  OFFICE  WINS  PLACE  IN  PASADENA  CIVIC  CENTER 


This  nc-ii'  $275,000  Italian  Renaissance  offiic  of  the  Los  Angeles  Gas  &  Electric  Coin  {'any  is  located  in 
the  chic  center  of  Pasadena,  Calif.  Beantifnl  buildings  arc  becoming  virtual  neee.^sities  on  the  Pacific 
Coast  and  this  one  af'/'cars  icorthy  of  the  best  surroundings.  Complete  with  auditorium,  display  rooms, 
lunch  room  and  commercial  offices,  it  is  repre-wntathr  of  the  modern  idility  trend.  Landscaping  is  a  feature 
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WHEN  THE  FLEET’S  IN  THE  RIVER’S  A  SHOW 


Thousands  of  Nczv  Yorkers,  crowding  to  see  the  battle  fleet  in  the  Hudson,  made  Riverside  Drive  during 
the  past  few  weeks  as  congested  as  liroadway.  They  got  a  good  free  sho7i>,  though.  Searchlight  drills  are 
aixoays  inipressize  and  I  he  Xai'y  is  ever  organized  for  concerted  action 


Bond  &  Share  Hearings 
Now  Await  Legal  Action 

jC'L/'RTHER  Bond  &  Share  hearinjfs 
-L  will  he  held  if  the  Federal  Trade 
Commission  wins  its  suit  to  sul)p(ena 
hoQks  of  account,  accordinsf  to  the  lat¬ 
est  interim  report  of  the  utilities  investi¬ 
gation.  Tin.-,  means  that  in  addition  to 
the  National  I’ower  &  Lijfht  Company, 
which  was  untouched  in  the  sessions 
closinj^  a  few  days  afjo,  affairs  of  the 
|)arent  company  ancl  of  the  two  other 
subsidiary  jjroups  will  he  reopened  on 
a  hroad  scale  if  the  court  decision 
throws  open  the  company  ledg^ers  to  full 
''Crutiny.  So  far  Jud^e  Healy  and  his 
staff  have  been  able  to  hriiif?  out  a 
hro.ad  base  of  facts  refjarding  the  man- 
ajjement  of  the  Bond  &  Share  prttper- 
ties.  They  have  been  able  to  produce 
most  of  the  general  records  of  receipts 
and  exj>enditures.  What  they  lack  and 
want  is  a  further  breakdown  showinij 
the  broader  elements  which  make  up 
these  charjfes.  It  is  said  that  they  do 
not  intend  to  establish  whether  an  in¬ 
dividual  rate  is  “fair.'’  hut  under  Senate 
resolution  they  feel  both  empowered  and 
eomi)elled  to  lay  a  factual  hackj^round 
whereby  Conttress  can  judife  whether 
general  charjjes  and  practices  are 
“proper”  and  in  the  public  interest. 

Lefjal  action  to  establish  whether  the 
commissioti  or  the  company  is  rij^ht 
under  existing;  law  still  awaits  the  ap- 
p(*intment  by  the  New  York  District 
Court  of  a  special  master  to  take  evi- 
«lence.  After  the  commission  staff'  has 


di.sp(i>e<l  of  examination  of  the  North 
American  Company,  it  is  expected  that 
steps  will  l>e  taken  to  press  the  case 
toward  a  decision. 

▼ 

By-Product  Electricity 
to  Feed  Utility  System 

C'^ONSTRUCTKl)  to  furnish  the 
^  steam  and  power  requirements  of 
the  Baton  Rouj^e  refinery  of  the  .Stand¬ 
ard  Oil  Company,  one  of  the  larfjest 
in  the  world,  the  new  Baton  Rouge 
plant  of  the  Louisiana  Steam  Products. 
Inc.,  will  also  furnish  by-product  elec¬ 
tricity  to  the  transmission  system  of 
Bat<*n  Rouge  Electric  Company  and 
(lulf  States  Utilities  Company,  other 
constituent  companies  of  Engineers  Pub¬ 
lic  Service  Company. 

'I'he  construction  of  this  plant,  which, 
according  to  C.  W.  Kellogg,  president 
of  Engineers  Public  .Service  Company, 
has  cost  approximately  $6,(KK).(MK),  has 
been  rushed  to  completion  by  Stone  & 
Webster  Engineering  Corporation  in  a 
period  of  less  than  seven  months.  The 
boiler  plant  is  capable  of  furnishing 
more  than  6.0(K).(M)0.0(M)  Ih.  of  .steam  an¬ 
nually.  or  sufficient  steam  for  a  power 
station  of  IdO.OOO  hp.  capacity.  Actually, 
only  Wf.fKX)  hp.  of  electric  generating 
capacity  is  being  installed,  since  the 
main  purpose  of  the  plant  is  to  supply 
steatn  for  the  refining  processes  of  the 
.Standard  Oil  plant,  the  electricity  gener¬ 
ated  being  a  by-product. 


Marketing  Problems  Dom¬ 
inate  N.E.M.A.  Meeting 

OI.ICIES  and  standards  were  the 
principal  .subjects  discussed  at  the 
convention  of  tlie  National  Electrical 
Manufacturers’  Association  held  in  Hot 
Springs,  Va.,  this  week.  An  attend¬ 
ance  of  4.^0  was  registered,  one  of  tlii'. 
association’s  largest  meetings. 

At  the  policies  division  meeting  sev¬ 
eral  important  industry  problems  were 
discussed.  The  place  of  the  large  and 
small  manufacturer  in  the  modern  i)ro- 
duction  and  distribution  organization 
was  featured  and  served  as  a  base  lor 
a  discussion  of  general  problems  in  tr.ide 
practices  and  commercial  operations. 
The  value  of  a  firm  price  policy,  the 
announcement  of  e.xecutive  intent  and 
purpose  in  trade  practices,  the  establi>h- 
ment  of  adecpiate  statistics  on  produc¬ 
tion  and  markets,  policies  in  standard¬ 
ization,  promotional  development  of 
electrical  devices  and  metluKls  for  in¬ 
dustry  co-operation  were  typical  topic> 
of  discussion. 

Marketing  co-operation  with  other 
industry  groups  considered 

General  Industry  problems  discussed 
during  the  week  included  a  closer  study 
of  the  proposed  Bureau  of  StandanL 
plan  for  developing  what  might  be  called 
standard  federal  specifications  for  com¬ 
modities.  This  proposal  was  deemed 
worthy  of  .study  to  see  what  it  wouM 
mean  to  standard  brand  products  and 
to  the  promotional  aspect  of  electrical 
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markets.  Also  the  fjrowTrf  of  local  in¬ 
spection  rules  in  cities  and  towns  was 
(1(  cined  worthy  of  study,  as  this  hears 
directly  on  the  development  of  home 
iimrkets.  It  was  felt  necessary  to  keep 
ill  close  touch  with  these  developments 
and  to  co-operate  closely  with  other  in¬ 
dustry  groups  in  promoting  certain  elec¬ 
trical  markets  such  as  lighting  the 
homes,  electric  heat  and  electric  re- 
friger.'ition  in  connection  with  stan<lards 
work. 

Standardization  opportunities 
seen  in  several  lines 

Tn  the  several  section  meetings  stand¬ 
ards  appeared  to  Ik*  the  center  of  inter¬ 
est.  These  standards  dealt  with  mechan¬ 
ical  simplification  and  mechanical  details 
in  some  apparatus  and  with  voltage  rat¬ 
ings  and  clearances  in  others.  Circuit 
hreakers,  motors,  disconnect  switches, 
fuses,  inclosed  switchgear  and  other  ap¬ 
paratus  offer  opportunity  for  a  greater 
degri'e  of  standardization. 

'I'he  enlarged  N.E.M-.A.  appears  to  he 
a  closely  knit  and  husy  organization,  rep¬ 
resenting  all  electrical  manufacturers, 
and  President  C.  I..  Collens  stressed  the 
importance  of  keeping  it  responsive  to 
hroad  industry  problems  as  well  as  those 
inherent  to  manufacturers.  Much  work 
h;is  been  done,  hut  much  remains  to  he 
(’one. 

▼ 

Boulder  Dam  Question 
in  Executive  Sessions 

RGUMENTS  in  favor  of  an  ap¬ 
propriation  of  $10,660,000  to  start 
work  at  Boulder  Dam  were  presented  on 
Monday  before  the  House  committee  on 
ai»j>ropriations  by  Dr.  Ray  layman 
\Vilhur,  .Secretary  of  the  Interior,  ami 
by  Dr.  EKvothI  Mead,  chief  of  the 
liureau  of  Reclamation.  As  usual  with 
a|)propriational  matters,  the  hearing 
was  in  executive  session.  More  than 
ti'iual  secrecy  surrounded  the  proceed¬ 
ings.  So  far  as  the  government  wit- 
tiesses  went,  it  is  understood  that 
nothing  was  said  l)eyond  a  strictly  engi¬ 
neering  e.xplanation  of  why  the  stated 
^um  is  required. 

During  the  hearings  on  Tuesday, 
.Arizona  witnesses  presented  their  argu¬ 
ments  against  the  api)roval  ftmd  re¬ 
quested  by  the  Interior  Department.  It 
is  understood  that  the  main  line  of 
.ittack  was  directed  against  the  contracts 
whereby  the  department  has  sought  to 
underwrite  the  power  output  of  the 
project  as  required  under  the  terms  of 
fhe  Boulder  Canyon  act.  'I'he  contracts 
were  recently  signed  in  California. 

From  the  present  outlook  it  still  seems 
likely  that  the  appropriation  will  l)e 
granted  and  that  .Arizona’s  redress  will 
come  through  the  courts. 


Reading  Electrification 
to  Operate  Next  Year 

RECTION  of  catenary  supports 
for  the  Reading  Company  electrifica¬ 
tion  out  of  Philadelphia  is  progressing 
rapidly.  It  is  contemplated  that  opera¬ 
tion  of  the  Philadelphia-Lansdale  branch 
on  purchased  power  will  start  alwmt 
July  1,  1931.  Upon  completion  of  this 
branch,  electrification  of  the  main  line 
as  far  as  Langhorne  and  the  Hatboro 
and  Chestnut  Hill  branches  will  l)e 
.started.  Ultimately  electrification  to 
New  A’ork.  Bethlehem  and  Reading  is 
expected.  .An  appropriation  of  $300,000 
to  cover  work  on  the  Doylestown 
branch  has  just  been  made.  The  total 
cost  of  the  electrification  will  be 
$52,(K)0,000.  the  first  part  of  which  will 
he  $20,000,000. 

Contract  for  j>ower  runs  for 
twenty  years 

riie  contract  for  purchasing  power 
from  the  Philadelphia  Electric  Company 
was  signed  January  7.  for  a  period  of 
twenty  years.  .At  the  end  of  this  period 
the  Reading  Company  m.ay  e.xtend  the 


Reading  railroad  electrification  in 
Philadelphia  district 


cojitract  for  ten  years.  It  may  also 
terminate  the  contract  at  the  end  of  ten 
years,  provided  e(|uipment  installed  ex¬ 
clusively  for  it  is  purchased.  Fifty  per 
cent  of  the  energy  required  durittg  the 
first  year’s  opteration  will  come  from 
Conowingo  and  the  remainder  from 
steam-generating  plants. 

.Appro.ximately  25.000.000  kw.-hr.  will 
he  used  per  year  for  suburban  service 
at  a  cost  of  about  $3(X),(K)0  a  year. 
-After  the  through  passenger  and  freight 
trains  are  electrified  the  consumption 


will  l)e  al)out  2(K),(XXJ.0(X)  kw.-hr.  a  year, 
bringing  the  yearly  expenditure  for 
power  to  about  $1,500.0(K)  annually. 

Overhead  supply  at  12,000  volts 
to  be  used 

Single-pha.se  alternating  current  at 
12,000  volts  will  l)e  used  for  propulsioti 
of  trains.  Overhead  trolley  wires  will 
l>e  installed  and  the  pantograph  type  of 
current  collector  used  on  cars  and  loco¬ 
motives.  A  power  supply  substation  will 
be  erected  at  Doylestown,  which  will  l)e 
operated  in  conjunction  with  a  substa¬ 
tion  already  planned  at  Lansdale.  These 
stations  will  l)e  supplied  by  the  Reading 
Company  from  its  main  substation  at 
Wayne  Junction. 

Wayne  Junction  will  derive  its  power 
from  the  Conowingo  hydro-generating 
station,  on  the  Suscpiehanna  River,  an<l 
also  from  the  Richmond  and  other 
Philadelphia  Electric  steam-generating 
stations.  It  will  be  supplied  by  13.260- 
volt  cables.  In  this  station  the  60-cycle 
current  will  be  changed  to  25  cycles,  the 
form  re(|uired  for  train  operation.  The 
initial  size  of  this  frequency-changing 
station  will  l>e  30.000  kw.,  provision  be¬ 
ing  made  for  expansion  to  90,000  kw., 
costing  ultimately  $4,500,000.  The 
station  will  l)e  eejuipped  with  a  new  out¬ 
door  type  of  frequency  changer. 

Work  on  70  new  multiple-unit  cars. 
f>rdered  April  1,  has  been  begun  by  the 
Bethlehem  Steel  Company.  The  equip¬ 
ment  consists  of  61  passenger  car>-. 
seven  combination  passenger  and  bag¬ 
gage  cars  and  two  passenger,  baggage 
and  mail  cars. 

▼ 

Unprofitable  Services 
Not  Separable,  Says  Court 

IN  A  decision  handed  down  on  May  19 
the  United  States  Supreme  Court 
denied  the  ‘right  of  the  Broad  River 
Power  Company  to  suspend  street  car 
operation  in  Columbia,  S.  C.  This  rul¬ 
ing  sustains  an  order  of  the  South  Caro¬ 
line  Supreme  Court  directing  the  power 
company  and  its  subsidiary,  the  Co¬ 
lumbia  Railway,  Gas  &  Electric  Com¬ 
pany,  to  resume  operation  of  the  service, 
.abandoned  in  Columbia  five  years  ago. 

The  opinion  rendered  by  the  Supreme 
Court  held  the  corporate  history  of  the 
company  to  lie  of  paramount  imiwr- 
tance  in  determining  whether  or  not  op¬ 
eration  of  the  service  can  be  required. 
It  was  pointed  out  that  none  of  the 
special  legislative  acts  defining  the 
|)rivileges  conferred  upon  the  corpora¬ 
tions  contains  any  words  affirmatively 
providing  that  any  part  of  the  privileges 
granted  should  be  deemed  separable,  or 
that  they  might  be  exercised  irnle- 
l>endently  of  any  other. 

It  was  also  ruled  that  the  contenti(m 
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t'ldvaiiced  by  the  company  in  regard  to 
compelling  a  public  service  corporation 
to  continue  service  at  confiscatory  rates 
does  not  apply.  The  order  compelling 
the  company  to  serve  does  not  involve  a 
determination  of  whether  or  not  the  rate 
is  confiscatory.  The  written  opinion 
states  further  that  the  order  directing 
continuance  of  service  does  not  fore¬ 
close  appropriate  proceedings  for  the 
determination  of  a  proper ,  return. 


N.  E.  L.  A.  Convention  Plans  t  ompa^iy 

Approach  Final  Form  \ 

1 

WHEN  the  National  Electric  Light  ^ 

Association  meets  in  San  Fran-  j 
cisco  next  month  for  its  53rd  conven- 
tion  there  will  probably  be  a  regi.stra-  q 
tion  of  4,000,  or  so  present  estimates 
would  indicate.  This  will  be  by  far  the  j 
largest  attendance  of  any  N.E.L.A.  j 
meeting  so  far  held  on  the  Pacific 
Coast.  June  16-20  is  the  date.  j 

Business  sessions  are  to  consider  j 
many  topics  of  importance  to  the  in-  ( 
dustry  at  this  time,  including  the  effec-  ,c 
tiveness  of  state  regulation,  regulation 
of  operating  companies,  government  and 
business,  rural  electrification;  the  federal 
Fl'EK  years  of  construction  the  trade  investigation,  commercial  pros- 
^  new  Calderwood  hydro-electric  plant  !)ccts,  load  building,  merchandising,  the 
the  Aluminum  Company  of  America,  relation  between  steam  and  hydro 
ated  on  the  Little  'rennessee  River  power,  radio  and  public  utility  develop- 
C’alderwood,  Tenn.,  has  been  placed  ment,  international  communications,  re-  < 
operation  under  full  loail^  thus  ren-  lation  of  accounting  to  management  and 
•ing  available  for  the  manufacture  of  the  various  aspects. of  public  relations, 
ininum  an  additional  112,(KX)  bp.  in  Special  features  will  involve  telephone 
'  company’s  Alcoa,  d'enn.,  works.  conversations  to  and  from  the  World 

riie  development  comprises  a  dam  230  Power  Conference  in  Berlin,  the  dem- 
high,  a  tunnel  i  mile  in  lengdi  and  onstration  of  the  dispatch  and  receipt 


Ontario  to  Aid  Farmers 
in  Equipment  Purchases 

\  X  .\Cd'  to  provide  for  granting 
aid  toward  the  installation  of 
electrical  works  in  rural  power  district')” 
is  reported  to  have  been  passed  by  the 
eighteenth  Ontario  Legislature.  d'lie 
bill  provides  for  a  fund  not  to  exceed 
$2.00i).000  for  tlie  purpose  of  providing 
advances  toward  the  in.stallation  of  elec¬ 
trical  services  in  rural  power  di.-'trict'., 
including  wiring  from  the  trausmis'.imi 
or  distribution  lines  of  the  Hydro 
Electric  Power  C(*mmission  of  Ontario 
into  and  throughout  dwellings.  barn>, 
outhouses  and  any  other  works  which 
may  from  time  to  time  be  specified  in 
regulations  made  under  the  authority  of 
this  act.  S|)ecific  reference  allow-, 
transformers,  motors  and  such  other 
appliances  as  may  be  necessary  for  any 
industrial,  agricultural  or  domestic  pur¬ 
poses  t)r  which  may  be  specified  in  the 
regulations  to  be  similarly  provided  for. 


Potomac  Parkway  Plan 
May  End  Power  Project 

GEORCE  WA.SHIXGTON  Me¬ 
morial  I’arkway,  assured  by  Con¬ 
gressional  ijnactment  and  the  provision 
of  ,000,000  for  extending  a  park  sy-- 
tem  from  Mount  Vernon  to  (ireat  l‘'all'> 
on  the  Virginia  side  of  the  Potomac 
River,  probably  finishes  the  Great  Falls 
power  project. 

Though  strongly  opposed  by  interests 
seeking  to  develop  the  river  for  power 
and  navigation  or  to  preserve  it  for 
that  purpose,  the  enabling  bill  passed 
the  .Senate,  having  previously  been  ap¬ 
proved  in  the  House,  without  much  de¬ 
bate  and  with  no  record  vote.  It  i' 
thought  virtually  to  kill  any  possibility 
for  private  power  development  at  the 
Great  Falls  site.  The  park  dev'elopment 
promises  to  be  one  of  the  most  beautiful 
boulevards  in  the  world. 


112,000-hp.  private  plant  ties  in  with  utility  line 
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TO  SUPPLY  WINNIPEG 


SEVEN  SISTERS  FALLS  PROJECT  RUSHED 


With  a  clmm  for  the  lozccst  priced  electricity  on  the  continent  and  an  average  annual  domestic  consumption 
of  3,T41  kuK-hr.  per  capita,  Winnipeg,  Canada,  has  expanded  its  use  from  144,000,000  kw.-hr.  in  1920  and 
252,000,000  in  1925  to  703,000,000  in  1929  The  third  great  hydro  plant  to  supply  the  city,  the  Seven 
Sisters  Falls  project  of  the  N^orthwesfern  Poxeer  Company,  Ud.,  xeill  cost  $20,000,000  and  dex'elop 
225,000  hp.  About  1,500  men  zoill  be  employed  there  on  construction  xeork  this  year.  The  first  units  zvill 

probably  operate  by  mid-1931 


New  Hampshire  to  Probe 
Associated  Gas  &  Electric 

I  WEST  I  GAT  ION  of  the  Associated 
tias  &  Electric  Coni[)any  will  be  un¬ 
dertaken  by  the  Public  Service  Commis- 
o£  New  Hampshire,  accordinjj  to 
Officials  of  the  public- 
have  been  ordered  to 
before  the  commissioners  on 
with  all  available  information 
relative  to  the  capitalization,  franchises 
and  the  manner  in  which  its  properties 
are  managed  and  operated. 

The  concern  controls  the  New  Hamp¬ 
shire  (ias  &  Electric  Company  and  the 
In  all,  Derry  Electric  Company.  At  the  same 
time  State  Insurance  Commissioner 
.ide  of  the  discharging  capacity  will  he  greater  than  John  E.  Sullivan  suspended  from  sale 

r  this  rea-  any  known  Hood  on  the  river.  in  New  Hampshire  the  5  per  cent 

jhr  Chute.  d'here  will  he  four  sluiceways,  closed  $20,000,(X)fl  convertible  debenture  bonds 
s.  by  steel  gates  40  ft.  wide,  close  to  the  oi  the  New  England  Gas  &  Electric 

ine  units,  power  house,  to  effect  quick  and  ac-  Association  doing  business  in  the  state, 
ectly  con-  curate  regulation  of  the  river  levels  and  He  also  revoked  the  dealers’  licenses 
tors  rated  flow.  All  of  the  fall  between  Chats  of  the  Associated  Gas  Company  and 
i  will  also  Lake  and  the  power  house  site,  3  miles  the  licenses  of  its  salesmen, 
illation  of  downstream,  will  he  concentrated  at  the  Banking  and  investment  houses  that 
at  eventu-  power  house,  and  in  place  of  the  pres-  have  sold  any  of  the  issue  have  been 
[).  may  he  ent  rapid  section  of  the  river  there  will  ordered  to  cancel  the  sales  and  refund 

Falls  will  he  an  unbroken  reach  with  mo«lerate  any  money  paid  by  New  Hamp>hire 

two  other  velocity,  except  during  floods.  residents. 


72  sluiceways 

The  dam  will  have  a  length  along  utility  company 
the  crest  of  3  miles.  I'he  main  portions  appear 
follow  more  or  les>  closely  the  crests  June  3 
of  the  various  chutes  forming  Chats 
Falls.  The  greater  part  of  the  dam 
will  he  of  gravity  non-overflow  section, 
hut  at  various  [ilaces  sluiceways  will 
be  placed  to  discharge  flocxl  waters  dur¬ 
ing  the  periods  of  high  river  flow 
72  sluiceways  will  l>e  provided.  Their 
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MOSCOW  CELEBRATES  MAY  DAY  WITH  LIGHT  ! 


fCcd  Russia  must  have  been  fairly  peaceful  and  soiueivha/  familiar  to  cxen  a  ‘‘capitalistic’'  eye  on  May  Day 
this  year — possibly  reminiscent  of  Light's  Golden  Jubilee — for  many  public  buildings  in  Mosco^v  ivere 
gayly  arrayed  vnth  thousands  of  colored  electric  lamps,  7i'hile  the  populace  paraded  through  the  streets 

on  the  ‘icorkers’  traditional  day  for  trouble 


‘Tompctitidii  ill  ])nl)lic  utility  service 
is  (lestnictive  of  the  l)est  interest  «)f  the 
public,  whether  such  conipctitiou  is  be¬ 
tween  privately  owned  utilities  or  a  pri¬ 
vately  owned  utility  and  a  municipal 
plant."  he  said. 


Utility  Investigations 
Begun  by  South  Carolina 

Tl  1 1*1  Railroad  ( 'onnnission  of  South 
Carolina  is  proceedin}^  under  direc¬ 
tion  of  an  act  passed  at  the  rireiit 
session  of  the  Lesishiture  to  obtain 
from  the  operating  electric  utilities  of 
the  state  copies  of  all  contracts  in  force 
for  sale  of  current  and  further  informa¬ 
tion  as  to  their  “business  affairs.’’  in 
onler  to  arrive  at  a  full  understanding" 
of  the  electric  situation  in  the  state  in 
all  of  its  relations.  This  is  sai*l  to  be 
the  outcome  of  the  pressure  broujiht  m 
bear  upon  the  legislative  body  In  the 
.'south  Carolina  Power  Consumer> 
Association,  organized  to  bring  about 
a  reduction  of  the  rate  schedules  over 
the  state. 

\reantime.  under  a  resolution  pa^'-ed 
at  the  same  session,  the  commission  has 
taken  under  its  consideration  a  pro¬ 
posal  to  institute  a  state-wide  survey 
to  determine  the  practicability  «)f  de¬ 
velopment  of  rural  electrification  under 
the  control  and  by  subsidy  of  the  sta.te. 
The  establishment  of  distribution  lines 
on  the  rights-of-way  of  the  system  of 
l)ernianent  highways,  for  which  a 
()0().(XK)  bond  issue  provides,  is  con¬ 
sidered.  This  will,  it  is  said,  affect 
several  thousand  miles  of  high\ ’ays  <aer 
;dl  parts  of  the  state. 


Commission  Rule  Urged 
by  Civic  Heads  in  Texas 

A  I  THK  annual  convention  of  the 
Le,ague  of  Texas  Municipalities, 
held  in  Austin  and  .attended  by  mayors, 
city  man.agers  and  city  attorneys  of 
more  than  one  hundred  cities,  regul.a- 
lion  of  public  utilities  became  the  key¬ 
note.  It  was  the  expressed  sense  of  the 
meeting  that  the  ([uestion  of  en, acting  .a 
law  creating  a  State  public  utilities  coni- 
inis'^ion'should  be  m.ade  an  issue  of  the 
present  campaign  ff>r  Governor. 

A  plea  for  a  fuller  and  freer  dis- 
ctission  and  more  co-operation  between 
the  public  utilities  and  the  communities 
they  ser\e  in  order  to  effect  a  proper 
solution  of  their  common  problems  was 
made  by  I.  A.  Worsham  of  Dallas,  gen¬ 
eral  counsel  of  the  'J'exas  P«)wer  &  Light  ft-  'vide,  pai 

Company.  partly  multi-story 

“  I'here  can  be  no  real  conflict  be-  .About  700  tons 
tween  the  l)est  intere.sts  of  the  utility  volved  in  the  struc 
companies  and  the  best  interests  of  their  in  addition  to  ma 
7)atrons.”  Mr.  W’orsham  said.  "Maxi-  that  about  .^0  tons 
mum  service  at  a  minimum  cost  is  the  by  using  the  weld 
basis  «)f  oper.ition  of  the  public-spirited  the  novelties  in  th 
utility  men  of  tinlay.”  building  will  be  t 

It  was  Mr.  Worsham’s  contention  that  all-steel  roof  of 
the  public  utility  companies  of  'Texas  completely  welded, 
are  imt  opposed  to  regidation.  either  steel  resembling  c 
‘^t.'ite  or  bx-al,  but  are  opposed  to  a  dual  be  welded  in  inte 
system  of  regulation.  covered  with  roofi 


Albany  Service  Building 
to  Be  Fully  Welded 
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Coming  Meetings 


National  Klwtrlcal  H'liolrsalpra*  Aano- 
t'iation  —  Hot  t^prinps,  Va.,  May 
26-30.  E.  Donald  Tolies,  165  Broad¬ 
way,  Xew  York. 

Amerlenn  Electroehemieal  Roelet.v — 
St.  Louis,  May  20-31.  l"*.  G.  Eink, 

Columbia  University,  New  York. 

North  Central  Itlvialon.  N.E.T...\. — 
Managerial  Sec-tion,  Alex.  Johnson 
Hotel,  Rapid  City,  S.  D..  June 
11-12.  J.  \V.  laipham,  803  Ply¬ 
mouth  Bldg.,  Minneapolis. 

Canadian  Kleetriral  .Xssneiation  — 
.Manor  Ri<-helieu,  Murrav  Bay,  Que., 
June  11-13.  H.  M.  Lyster.  R'.'l 
Power  Bldg.,  Montreal. 

I*a4‘itie  Coast  Division,  N.E.I...\. — ■ 
San  Francisco,  June  16.  S.  H. 
Taylor,  l-l"  Sutter  St.,  San  Kran- 
ii.‘'Co. 

National  Ele<-trie  Bight  Association — 
San  Francisco,  June  16-20.  A.  .1. 
Marshall.  420  Lexington  .\venue, 
New  York. 

.Association  of  Iron  and  Steel  Electrical 
Kngli^ers —  Br«)adway  Auditorium. 
Huffalo.  N.  V..  June  16-20.  John 
F.  Kelly,  Empire  Building,  Pitts- 
Inii-gh,  Pa. 

lV«>rld  Power  Conference — Berlin.  Ger¬ 
many,  June  16-25.  O.  t'.  Merrill, 
Edmonds  Building,  Washington,  U.  C. 

Wisconsin  Utilities  .Association  —  Ac¬ 
counting  Section,  Eau  Claire.  June 
10  and  20;  Electric  Section,  Ix)rain 
Hotel,  Madison,  July  17  and  18. 
t'ommercial  Section,  Green  Bay,  July 
31  and  .August  1.  .1.  N.  Cadby,  105 

Wells  St.,  Milwaukee. 

.American  Electric  Railwa.v  .Association 
—San  Francisco.  June  21-26.  Guy 
•  Hecker,  292  Madi.son  Ave.,  New 
York. 

American  Institute  of  Electrical  En- 
Kineers — Summer  convention.  Tor¬ 
onto,  June  23-27,  F.  B  Hut*-hinso!i. 
33  West  39th  St..  New  York. 

.American  Society  for  Tenting  Alaterials 
— Haddon  Hall,  .Atlantic  City,  N.  J., 
June  23-27.  C.  1j.  Warw'ick,  131.') 
.Spruce  St.,  Philadelphia. 

Canip  rn-oi»erat.ioii  X  —  Association 
island,  Henderwm  Harbor,  N.  Y. 
.August  8' 12.  Society  for  Electrical 
Development,  420  ^  jxington  .Ave., 
New  A’ork. 

Association  of  Klectragists  Interna¬ 
tional — Hotel  Schroeder,  ililwaukec, 
August  lS-20.  L.  AV.  Davis,  4  20 
1^'xington  Ave.,  New  York. 

International  Association  of  Electrical 
Ins|»ecturs — Northwest  Section,  Bel¬ 
lingham,  Wash..  Aug.  25-27.  F.  D. 
Weber.  414  lumbermen’s  Bldg., 
Portland,  Ore. 


▼ 

N.E.LA.  and  N.E.M.A. 
Agree  on  Voltages 

pRKFFRRF.I)  voltage  ratings  for 
^  alternating-current  systems  have  been 
ak’reed  upon  by  a  joint  committee  of  the 
National  Flectrical  Manufacturers’  .\sso- 
ciation  and  the  National  Flectric  Li.gbt 
-Association,  A.  L.  Harding  chairman. 

The  ratings  are  given  in  a  series  of 
tables  published  in  the  joint  committee 
report,  recently  released.  The  preferred 
voltage  ratings  cover  generators,  mo¬ 
tors,  distribution  transformers,  substa¬ 
tion  transformers,  transformers  for  use 
with  generators  for  supplying  higher 
Voltage  systems,  transformers  for  re¬ 
versible  tie  purposes,  and  general  ap¬ 
paratus  such  as  disconnecting  switches, 
fii'^es,  oil  circuit  breakers,  etc. 


Rural  Service  Pays,  Puget 
Sound  Company  Finds 

.A KING  service  available  to  the 
farmers  of  western  Washington 
has  resulted  in  a  remarkable  increase  in 
the  annual  net  income  of  the  farmer, 
the  Puget  Sound  Power  &  Fight  Com¬ 
pany  has  benefited  from  the  community 
development  and.  in  addition,  the  utility 
is  earning  a  fair  return  on  its  investment 
in  the  runal  business,”  says  A.  W. 

▼  ▼ 


Leonard,  prcsiilent  of  the  company. 

Approximately  $4,133,000  has  been 
spent  since  1922  in  building  4,133  miles 
of  rural  lines  to  serve  52,093  cu.stomers. 
The  rural  electric  service  department 
has  developed  many  new  electrical  <le- 
vices  for  use  on  the  farm  and,  according 
to  Mr.  Leonard,  farm  customers  show 
an  average  consumption  of  l,502-k\v.-hr. 
per  year,  with  an  average  annual  rev¬ 
enue  of  $49.92,  making  the  average  rate 
3.32  cents  per  kilowatt-hour. 

▼ 


AUTOMATIC  WELDING  SIMPLIFIED 


AlthfliKjh  not  ncii\  autowatic  -welding  equipment  is  being  eontiniially 
unpriK-ed  and  made  less  eumbersome.  The  operator  in  eharge  of  the 
jahric(hUon  of  this  boiler  is  only  needed  to  start  and  stop  the  machine. 
A  temperature  of  6,400  deg.  T.  is  attained  '‘IVeldouwtie''  is  the  name 
ii.u'd  by  the  il’e.Ktinglwiise  Electric  Er  Mauufacturinu  Company 


T  V  T 


425-R.  Towers  Permitted 
for  Mississippi  Crossing 

ERMLSSIO.N  to  erect  two  425-ft. 
river  crossing  towers  has  recently 
been  granted  the  Baton  Rouge  Flectric 
Company  by  the  federal  government. 
They  will  be  part  of  a  66-kv.  transmis¬ 
sion  line  over  the  Mississippi  River 
at  Baton  Rouge,  La.,  under  construc¬ 
tion.  and  now  nearing  completion,  by 
the  .‘^tone  &  Webster  Engineering  Cor¬ 
poration.  The  towers,  according  to 
government  representatives,  are  the  tall¬ 


est  river  crossing  towers  in  this  country. 
'Fhe  line  will  transmit  power  from  the 
new  Louisiana  station  of  Louisiana 
Steam  Proclucts,  Inc.,  a  con.stituent  com¬ 
pany  of  Engineers  Public  Service  Com¬ 
pany,  across  the  river  to  the  existing 
system  of  the  Baton  Rouge  Electric 
Company  and  also  to  the  (lulf  States 
Utilities  Company. 

'file  permit  was  granted  with  the 
provision  that  the  wires  clear  high  water 
at  a  minimum  height  of  150  ft.  and 
that  the  towers  be  painted  black  and 
white  and  also  he  brightly  illuminated 
to  avoid  hazards  to  aviation. 
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SNOW  MELTS  TO  POWER 
IN  SWITZERLAND 


This  50,000-volt  switching  unit,  located  at  a 
future  power  station  site,  handles  part  of 
the  hydro-electric  energy  generated  from  the 
54,000,000-gal.  run-off  of  the  Aar  in  the  Alps. 
One  of  three  hydro  sites,  whose  total  capacity  of 
240,000  kw.  is  expected  to  yield  half  a  billion 
kw.-hr.  annually,  has  been  completed  in  this  district. 


EDITORIALS 

L.W.W.  MORROW 
Editor 


Federal  Power  Commission 
a  New  Bureau? 

HE  Couzens  bill  providing  for  a  reorgani¬ 
zation  of  the  Federal  Power  Commission  has 
passed  the  Senate  and  promises  to  be  acceptable 
to  the  House,  in  the  opinion  of  administrative 
leaders.  The  bill  provides  for  an  independent 
commission  of  three  men  on  full  time  with  an  inde¬ 
pendent  staff.  In  other  words,  it  establishes  an¬ 
other  government  bureau  and  introduces  radical 
changes  in  the  Power  Commission  organization. 

It  does  not  appear  that  the  effect  on  the  elec¬ 
trical  industry  will  be  very  great  if  the  Couzens 
bill  is  approved.  But  it  does  have  undesirable 
provisions  from  an  administrativ  e  and  public  inter¬ 
est  point  of  view.  Water  power  is  a  compara¬ 
tively  small  factor  in  power  development,  yet  it 
rates  a  government  bureau  that  will  be  built  up 
nevitably  into  a  large  and  expensive  group  as  the 
years  elapse.  The  proposed  Independent  bureau  is 
certain  to  introduce  conflicts  with  other  govern¬ 
ment  departments  having  jurisdiction  over  navi¬ 
gable  streams  and  public  lands  and  it  has  no 
increased  power  to  deal  with  the  state  authorities 
on  conflicting  claims  as  to  federal  and  state  juris¬ 
diction  over  water  powers.  The  new  bureau  means 
increased  delay  and  expense  and  increased  partici¬ 
pation  of  politics  in  commission  activities. 

Centralization  of  authority  in  one  full-time  co?n- 
missioner,  a  small  addition  to  the  commission  staff 
and  the  continued  utilization  of  the  staffs  of  other 
government  departments  appears  to  be  the  logical 
initial  step  to  take  in  Federal  Power  Commission 
reorganization.  But  if  Congress  thinks  it  wise  to 
pass  the  Couzens  bill,  despite  its  faults,  the  elec¬ 
trical  industry  will  continue  to  exist  and  will  try 
to  co-operate  with  the  new  commission  to  the  best 
of  its  ability. 


Incremental  Equipment 
for  Peak  Loads 

LECTRICAL  engineers  now  realize  that 
there  are  savings  possible  through  the  use  of 
special  equipment  to  carry  peak  load  and  are  giv¬ 
ing  consideration  to  the  various  methods  by  which 
this  can  be  accomplished.  The  central  station 
must  have  sufficient  capacity  installed  to  carry  the 
maximum  peak  loads.  These  maximum  peaks  last 
for  only  a  few  hundred  hours  a  year.  It  has  been 
frequently  pointed  out  that  the  predominating 
element  In  the  cost  of  plant  to  carry  such  peak 
loads  is  the  fixed  charges.  Because  of  the  short 
duration  of  the  peaks  fuel  economy  is  a  secondary 
consideration  of  much  less  importance.  Hence, 
even  with  indifferent  economy,  peak-load  plant 
should  be  low-cost  plant. 

Usually  the  older  equipment  on  a  system  is  em¬ 
ployed  to  carry  peak  loads,  and  this  is  quite  proper 
provided  that  no’ cheaper  plant  Is  available.'.  Fre¬ 
quently  this  old  plant  Is  suitable  only  to  carry 
small  loads,  and  Its  standby  charges,  both  to  keep 
up  steam  and  to  provide  for  necessary  labor,  are 
high.  When  a  suggestion  is  made  that  special 
plant  may  be  provided  to  carry  peak  loads  in  the 
most  economical  way,  attention  is  called  to  the 
growth  of  load,  which  is  often  such  that  a  Decem¬ 
ber  peak  for  one  year  is  tbe  ordinary  peak  of  the 
next  summer.  I’ven  so,  It  may  still  be  economical 
to  provide  special  equipment  for  peak  loads  only 
and  to  care  for  system  increases  by  additional 
base-load  equipment. 

Various  wTiters  have  discussed  the  advantages 
for  use  on  peak  loads  of  Diesel  engines;  hydraulic 
storage  and  steam  storage  by  means  of  accumu¬ 
lators,  and  the  possibilities  of  each  system  are 
now  quite  generally  recognized;  but  the  ideal 
plant  for  peak  load  would  be  one  differing  as  little 
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as  possible  from  the  stanJard  plant.  Such  equip¬ 
ment  now,  appears  to  be  available  for  central  sta¬ 
tions.  In  fact,  it  is  already  in  operation.  Steam 
turbines  are  purchased  with  primary,  secondary 
anti  tertiary  valves  so  that  by-passing  of  the  high- 
pressure  section  enables  the  unit  to  carry  loads 
of  60  to  100  per  cent  greater  capacity  than  its 
most  economical  rating.  Condensers  are  designed 
for  most  economical  loatl  ami  vacuum  will  fall  on 
overload.  Since  this  excess  capacity  need  only  be 
used  for  carrying  peak  loads,  the  loss  of  economy 
is  insignificant.  Generators  are  built  for  maxi¬ 
mum  capacity.  Boilers  are  provided  with  large 
furnaces.  Fuel-burning  and  draft  equipment  is 
tlesigned  to  provide  steam  for  full  load  on  the 
turbines  when  needed  on  peak  load. 

']  hese  designs  call  only  for  incremental  addi¬ 
tions  to  costs  of  turbines,  generators,  boiler  and 
coal-burning  plant.  The  cost  of  such  adileil  ca¬ 
pacity  shouUI  be  small.  "I  bis  high-capacity  plant 
is  not  materially  different  from  the  standard  sta¬ 
tion.  Finally,  the  extra  capacity  of  these  units 
above  most  economical  load  is  available  at  all 
times  for  instantaneous  service  in  emergencies. 
1  he  plan  has  many  features  to  commeml  it  for 
low-cost  peak-loail  service. 


Wood  Construction  in  Favor 


changes  occur  in  engineering,  and  the 
latest  is  a  revival  in  the  use  of  wood  struc¬ 
tures.  This  has  come  about  largelv  through  a 
study  of  insulation  values  and  the  recognition  that 
protection  against  lightning  is  an  important  item 
in  design.  At  several  engineering  meetings  lately 
field  data  have  been  submitted  to  show  that  trans¬ 
mission  reliability  on  lines  of  moderate  voltage 
can  be  improved  by  the  use  of  wooil.  The  extreme 
of  this  principle  is  to  use  wood  pins,  wood  cross- 
arms  and  wood  braces  on  wood  poles  and  to  space 
conductors  for  maximum  clearances. 

1,’ndoubtedly  the  insulation  values  of  wood  can  be 
used  to  advantage,  but  a  properly  designed  trans¬ 
mission  line  is  a  combination  mechanical,  electrical 
and  economic  design.  Wood  does  not  leiul  itself 
to  precision  calculations,  it  decays  ami  has  certain 
strength  limitations.  The  use  of  wooil  can  be 
overdone,  but  undoubtedly  wooil  pole  lines  have 


a  place  in  transmission  to  a  greater  degree  than 
that  attained  in  past  years.  Very  complete  stuclv 
must  be  had,  however,  for  each  local  condition 
before  it  can  be  said  the  use  of  wood  pins  and 
braces  is  economical  or  advisable.  The  use  of 
the  ground  wire  on  wood  pole  lines  is  also  debat¬ 
able  so  far  as  field  data  give  conclusive  evidence. 
The  method  of  installation  and  the  character  of 
the  grounds  that  are  maintained  are  governing 
factors  in  the  use  of  ground  wires.  On  the  whole, 
the  renewed  interest  in  wood  structures  is  encour- 
aging  and  promises  better  service  and  savings  in 
investments. 


Cash  Bonuses  to  Stimulate 
Sustained  Zeal 

CO.M MISSIONS  frequently  are  liberal  to  a 
utility  in  a  rate  decision  because  the  company 
has  been  notably  successful  In  building  its  load  and 
its  favor  with  the  public.  It  seems  that  this  princi¬ 
ple  of  reward  could  well  be  carried  one  step 
further  into  the  utility  organization.  Why  not 
reward  the  individuals  primarily  responsible  for 
progress,  not  alone  by  an  Increase  in  salary  or  an 
advancement  in  rank,  but  by  open  award  of 
bonuses,  in  cash  as  well  as  in  stock?  Stock  awards 
have  their  merit,  but  their  value  hinges  on  the  sus¬ 
tained  efforts  of  other  Individuals  than  the  one 
who  at  the  moment  earned  his  reward. 

The  time  may  not  be  ripe  for  full  publicity  on 
utility  salaries,  but  business  generally  seems  to  be 
on  the  verge  of  more  internal  publicity  on  these 
points,  and  the  utility  Industry  may  ultimately  be 
drawn  into  the  practice.  At  the  present  time  the 
commissions  only  in  isolated  cases  refer  to  specific 
salaries:  the  Federal  Trade  Commission  in  its 
inquiry  has  scrupulously  avoided  quizzing  on  de- 
taileil  figures.  But  the  tendency  toward  critical 
analysis  of  the  relative  importance  of  men,  money 
and  materials  in  making  or  breaking  an  industry 
may  lead  to  the  adoption  of  new  methods  of  in- 
creaslng  the  yield  from  the  investment  in  person¬ 
nel.  At  least,  J.  P.  Jordan,  in  addressing  the 
American  Management  Association,  took  this 
stand,  doubting  whether  the  majority  of  men  in 
executive  or  semi-executive  positions  “render  as 
much  as  50  per  cent  yield  of  their  possible  eftec- 
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tivetiess.”  This  may  apply  singularly  to  the  execu¬ 
tives  and  department  heads  of  companies  recently 
involved  in  absorptions,  who,  despite  their  devo¬ 
tion  to  the  industry,  may  suffer  somewhat  when  the 
“little  frog  in  the  big  puddle”  atmosphere  inter¬ 
feres  with  their  breathing. 

Centralized  authority  entails,  during  a  transi¬ 
tion  period,  a  division  and  uncertainty  of  responsi¬ 
bility  on  the  part  of  those  in  the  surface  ranks. 
Mavbe  the  way  to  shorten  this  period  is  to  stimu¬ 
late  an  Invigorated  interest  in  teamwork  by  resort 
to  immediate  reward  for  unremitted  vigor. 


Overlooking  Direction  of  Light 
Offsets  Increase  of  Intensity 

ENCjINKKRS  who  have  fought  I 
illumination  may  well  be  appallei 


ENCjINKKRS  who  have  fought  for  better 
Illumination  may  well  be  appalled  at  some 
things  done  in  the  name  of  a  good  cause.  Be¬ 
cause  many  installations  of  the  past  have  been 
woefully  deficient  In  the  matter  of  sufficient  In¬ 
tensity  and  uniformity  of  illumination,  these  fac¬ 
tors  have  been  rightfully  emphasized  a  great  deal. 
But,  unfortunately,  concentration  of  attention  on 
them  has  apparently  obscured  equally  important 
factors  like  proper  light  direction  and  shielding 
of  light  sources.  Without  these  provisions  higher 
intensities  may  be  of  little  value  and  even  objec¬ 
tionable,  as  any  one  will  testify  who  must  work 
with  light  sources  or  sharp  reflections  off  nearby 
surfaces  continually  in  the  range  of  vision.  Fur¬ 
thermore,  merely  providing  a  vertical  component 
of  sufficient  intensity  does  not  solv'e  the  problem 
of  illuminating  working  surfaces  that  can  only  be 
lighted  by  a  horizontal  component. 

“Here  is  something  that  will  Interest  you,”  said 
the  factory  engineer-superintendent  to  an  itiner¬ 
ant  editor  of  the  Fi.Kt'TRK  .\i.  WoRl.o.  ”We 
have  just  completed  a  full  rebuilding  of  our  light¬ 
ing  system  in  this  mill.  We  have  thus-and-so- 
many  foot-candles.  We  have  painted  our  walls 
with  aluminum  paint  to  distribute  the  light.  We 
have  put  In  heavier  copper  to  reduce  voltage  drop. 
We  have  arranged  for  control  where  needed.” 

“Yes,  it  appears  to  be  a  fine  job,”  conceded  the 
editor.  “Would  you  mind  turning  on  the  lights 
in  this  bay  so  that  I  may  get  the  effect  ?”  The  mill 


floor  and  machines  were  drenched  in  a  heartening 
glow.  But  the  light  sources  just  under  the  low- 
level  crane  rails  shot  their  rays  directly  into  the 
visitor’s  eyes.  Por  a  moment  the  editor  thouglit 
himself  on  a  stage.  It  was  as  though  footlights 
and  a  spotlight  or  two  had  been  focused  upon  him. 
As  long  as  he  kept  his  eyes  vertical  all  was  well, 
hut  upon  raising  the  eyes  an  annoying  and  dis¬ 
tracting  glare  from  the  light  sources  was  experi¬ 
enced. 

“What  effect  will  this  glare  have  on  the  effi¬ 
ciency  of  the  workmen  ?”  the  editor  asked.  “Well, 
we  can’t  have  everything”  commented  the  super¬ 
intendent,  somewhat  wistfully,  “the  crane  is  so 
low.  We  did  the  best  we  could.  Of  course,  we 
could  have  installed  sources  of  higher  intensity  on 
closer  spacings  above  the  crane,  but  that  would 
have  required  a  lot  more  electricity  and  copper.” 
“Well,"  ventured  the  editor,  “suppose  it  had? 
Did  any  one  try  to  balance  the  ailvantages  against 
the  costs?”  “Xo,  it’s  good  enough,”  the  superin¬ 
tendent  said.  “You  should  ha\'e  seen  it  before.” 


Radio  Suit  May  Bring  Relief 

Till'!  government  has  filed  suit  against  the 
radio  group  that  has  been  a  center  of  news 
interest  recently.  Again  the  old  questions  of 
monopoly,  patent  pooling,  price  fixing  and  con¬ 
spiracy  are  to  be  aired  in  the  courts.  In  the  radio 
industry  competition  and  chaos  existed  until 
thoughtful  business  men  attempted  to  get  some 
ortler  and  control.  This  Involved  mergers,  agree¬ 
ments  and  combinations  that  culminated  in  a  large 
business  enterprise.  Hence  the  usual  procedure 
of  the  government  is  to  question  the  legality  of  the 
proceedings  and  of  the  enterprise. 

It  is  a  healthy  condition  to  find  this  suit  insti¬ 
tuted.  A  public  airing  of  big  and  reputable  busi¬ 
ness  enterprise  will  do  good.  If  the  enterprise  is 
sound  and  constructive  no  Injury  will  be  done  it,  or 
If  injury  is  done,  because  of  antiquated  or  inade¬ 
quate  laws,  the  laws  will  be  changed.  It  Is  high 
time  that  the  country  and  Congress  should  know 
about  these  enterprises  so  that  legislative  responsi¬ 
bilities  can  be  placed  and  a  new  philosophy  estab¬ 
lished  with  respect  to  big  business. 


24,1930— ELECTRIC  A] .  WORLD 


Ground-Fault  Relaying 

with  Metal-Inclosed  Buses 


By  S.  A\.  DEAN*  and  W.  F.  WETMORE 


litKjiHCcriuy  J Detroit  Edison  Cotnpany 
Detroit,  Mieh. 


restilts  in  the  conventional  star  system  of  connec¬ 
tions. 

The  old  bus  section  of  the  station  was  of  the  solid 
rill"  tyiie — that  is,  with  no  reactors — and  the  extension 
consists  not  only  of  an  increased  number  of  feeder  and 
i^enerator  positions  hut  also  of  the  equalizer  bus  and 
reactors  for  tlie  entire  station.  As  the  cajiacity  of  the 
switches  in  the  old  section  was  considered  inadecjuate  for 
the  expected  duty,  the  necessary  changes  were  made  to 
accommodate  the  General  Electric  type  FH-2(y)-C 
switches  used  in  the  extension. 

Exiierience  has  shown  that  the  use  of  reinforced  con¬ 
crete  for  bus  and  switch  housings  is  rather  unsatisfac¬ 
tory  in  the  event  of  a  line-to-ground  fault  within  the 

switch  house.  The  path  of 
the  ground  current  is  indc- 
terminate  and,  at  jioints  of 
*  light  contact  between  rein- 
if  forcing  rods,  concrete  may 


AX  EXTENSION  of  the  Waterman  substation  of 
/-%  the  Detroit  Edison  Company,  recently  jilaced  in 
-^service.  emlxMlies  several  rather  novel  features. 
Briefly,  the  design  is  such  as  to  constitute  an  air- 
insulated,  metal -inclosed  type  of  switchgear  with  ground 
fault  relaying.  The  station  acts  as  a  switch  house  for 
the  Delray  ]iower  houses,  liKated  at  a  distance  of 
approximately  2.000  ft.,  and  the  generator  feeds,  three 
at  i>resent,  enter  the  station  by  underground  cable  at 
24,000  volts.  Each  generator  is  connected  to  its  cor- 
resiKJiiding  feeder  buses,  and  also  to  a  synchronizing  or 
“eijualizer"  bus,  through  reactors.  This  arrangement 
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Main  bus  housing 

.\t  the  left  are  main  bus 
and  potential  transformer 
hoii.sings.  Cable  potliead 
inelosiires  are  on  the  right. 
On  the  ceiling,  left  center, 
is  one  of  the  fault  current 
trail. '-■formers  in  a  ground 
eiiinieetioil. 
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PROTECTED  buses  and  switchgear 
are  rapidly  increasing  in  importance 
as  a  factor  contributing  to  that  mod¬ 
ern  ideal  of  electric  service — conti¬ 
nuity — as  well  as  to  the  no  ffess  im¬ 
portant  ideal  of  safety.  However, 
none  of  the  methods  of  protection  so 
far  developed  can  yet,  because  of 
wide  application,  be  characterized  as 
“usual,”  but  if  any  had  yet  earned 
that  term  the  one  described  in  this 
article  might  in  distinction  from  it  be 
labeled  “unusual.”  Here  no  oils, 
greases  or  other  minerals  are  used  for 
insulation  between  conductors  and  in¬ 
closures;  just  air.  Special  equipments 
and  fixtures  are  not  largely  necessary 
in  this  method  of  protection  and  its 
installation  is  only  little  different 
from  commonly  existing  bus  construc¬ 
tion  practice. 


station,  except  those  for  the  reactors,  were  nia<k'  in 
the  company's  metal  shop  and  trucked  to  the  station 
as  required. 

The  principle  of  design 

I'he  basic  |)rinciple  of  the  desij;n  is  the  complete 
inclosure  of  each  j)hase  conductor  in  a  ground  metal 
housing.  In  other  words,  there  should  Ik.*  no  fault  im)s- 
sihle  other  than  line  to  ground.  This  has  been  accom¬ 
plished  in  all  cases,  excej^t  at  bus  jiotential  transformers 
and  outgoing  cable  potheads.  The  ])otential  transform¬ 
ers  are  jirotected  by  fuses  and  resistors  mounted  in 
se])arate  jdiase  com])artments  so  that  a  failure  of  the 
transformers  can  result  in  only  a  minor  faidt  cleared 
normally  by  the  fuses.  The  ;x)ssible  subse(|uent  failure 
of  a  fuse,  of  course,  constitutes  a  line-to-ground  bus 
fault  and  is  treated  accordingly.  The  cable  potheads  are 
mounted  in  a  metal  housing  grounded  se])arately  from 
the  bus  and  switch  housings  so  that  a  failure  at  such  a 
point  is  relayed  as  a  cable  faidt. 

With  these  excejitions.  all  equiimient  such  as  main 
buses,  oil  circuit  breakers,  bus  ta])S.  connection  runs, 
reactors  and  current  transformers  are  housed  in  such  a 
manner  that  each  ])hase  is  comidetely  surrounded  by 
grounded  metal.  The  bus  and  high  current  connections 
are  housed  in  co])]H*r  with  the  necessary  bracing  to  carry 
the  insulator  stresses  and  to  reinforce  the  structure 
against  gas  jiressures  generated  by  a  fault.  All  angles 


service  after  visual  inspection, 
and  this  is  very  important  on  a 
sistem  which  does  not  employ 
duplicate  buses  or  switchgear. 

Another  advantage  of  the  metal 
design  is  that  the  construction  of 
the  building  walls,  floors,  iiarti- 
tions,  fireproofing,  etc.,  can  be 
completed  and  the  building  con¬ 
struction  force  largely  removed 
from  the  job  before  the  housings 
for  the  electrical  eiiuiimient  are 
installed.  All  housings  for  this 


Section  of  sheet  metal 
inclosures 

Uus  runs,  switches,  etc.,  are 
in  .separate  inclo.sures,  in.«ulated 
I'roiri  each  other  and  from  ground 
e.xcept  at  connection  iioints 
through  which  fault  current  niu.st 
(low.  Steel  sheets  and  structural 
niemiiers  are  used  except  in 
proximity  to  heavy  current  con¬ 
ductors,  where  copper  and  lironze 
.ire  suVistituted. 
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inside  of  the  housing;  are  of  bronze,  whereas  those  on 
the  outside  are  of  steel,  as  they  are  shielded  sufficiently 
to  avoid  heating.  The  housings  for  low-current  runs 
are  of  the  same  design  except  that  steel  is  used 
throughout. 

liy  insulating  the  various  structures  from  the  build¬ 
ing  and  grounding  only  at  definite  points  through  current 
transformers  it  has  been  possible  to  set  u])  an  effective 
system  of  ground  fault  relaying.  .All  line  switch  hous¬ 
ings  of  a  given  section  are  connected  directly  to  the 


bus  will  ojK-rate  the  necessary  relays  to  open  all  line 
switches  on  that  section  and  the  adjacent  .section  switcho, 
thereby  removing  all  possible  feeds  to  the  fault.  Instan¬ 
taneous  relays  are  employed  to  reduce  the  time  to  a 
minimum.  In  the  event  of  a  section  switch  fault,  all 
switches  on  the  two  adjacent  bus  sections  will  open;  that 
is,  the  feeder  section  on  one  side  and  either  the  gener¬ 
ator  stub  bus  or  a  feeder  .section  on  the  other,  depending 
uiK)n  the  switch  in  c|uestion.  The  same  method  is  carried 
through  for  the  other  units  of  the  station  so  that  a  fault 
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TronU  Lines.  Oil  SW.  Trip  Circoi+s 


Generator  and  Bus  Control. Trip  Circuits 


Fault-bus  relay  scheme 


TIu-  pari  i>f  lh«*  dnawiiig:  show.s  two  generator  posi- 

lioii.s  (one  oeenpied  and  the  other  eonneeted  through),  three 
hn.s  .seel ions  inside  the  station  ground  bus  reelangle  and  out¬ 
side  it  iM)rtions  of  the  e<|Uitlizer  bus  and  of  adjacent  bus  sec¬ 


tion.s.  (’urrent  transfi>rmers,  identified  by  nnnd)ers.  are  con¬ 
nected  by  correspondingly  numbered  leads  to  the  relays  at 
the  b>>ttotn.  The  switches  controlled  by  the  relays  are  identi- 
lied  by  letters. 


at  any  point  will  open  instantaneou.sly  all  of.  hut  not 
more  than,  the  necessary  switches  to  clear  the  fault. 

In  order  to  he  assured  that  no  fault  current  can  get  i" 
ground  by  other  than  the  proper  paths,  an  amjile  factor 
of  safety  was  used  in  the  insulation  of  the  various  struc¬ 
tures  from  the  building.  The  bus  and  switch  housini;> 
were  set  on  small  porcelain  insulators  and  a  mininuini 
of  2-in.  air  clearance  or  creepage  over  insulating  mate¬ 
rial  was  maintained,  d'he  insulators  are  plainly  visible 


housing  of  the  corresjMinding  section  of  bus  and  the  com- 
|»!ete  unit  grounded  through  a  current  transformer, 
h'.ach  section  switch  housing  is  grounded  through  an  indi¬ 
vidual  current  transformer,  as  are  also  other  .se])arate 
units  such  as  the  housings  for  generator  stub  buses, 
(‘((ualizer  switches  and  the  equalizer  bus.  The  generator 
switch  housings  are  tied  to  and  form  a  part  of  their 
corres]H)nding  stub  bus  housings. 

W  ith  this  arrangement  a  fault  in  a  line  switch  or  its 
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testing  a  line  switch  a  test  lead  was  accidentally  left  in  the 
cell  and  the  switch  reported  clear.  When  the  operator 
closed  the  bus  disconnects  there  was  an  immediate  short 
circuit  to  ground.  The  necessary  breakers  opened  auto¬ 
matically  and  the  resultant  damage  was  very  slight. 

The  station  is  divided  by  harrier  walls  in  such  a  man¬ 
ner  that  a  separate  room  is  i)rovided  for  each  section  of 
feeder  switches.  All  rooms  have  windows  to  the  outsi<le 


Oil  circuit  breaker  elements  inclosed  in 
metal  compartments 

The  600-anip.  line  oil  circuit  breaker  cells  are  con¬ 
structed  of  steel  plate  with  welded  joints  and  a  very  small 
amount  of  bracing  to  give  the  neces.sary  rigidity.  The 
3,000-amp.  breakers  used  as  section,  generator  and  equal¬ 
izer  switches  are  hou.sed  in  the  same  type  of  housing 
except  that  copper  plate  and  bronze  angles  are  used 
where  required  to  avoid  heating.  The  oil  switch  and 
disconnecting  switch  cell  doors  are  hinged  and  interlocked 
with  the  breaker  mechanism.  Close  clearances  are  main¬ 
tained  at  the  door  edges  and  a  simple  labyrinth  type  of 
seat  is  provided  to  impede  the  entrance  of  smoke  and  gas 
that  may  exist  outside  of  the  cell  due  to  trouble  In  other 
equipment. 


under  the  reactor  and  connection  housings,  shown 
in  one  of  the  accompanying  illustrations. 

All  housings  were  tested  to  10,000  volts,  with 
the  permanent  ground  connections  removed  to 
bring  out  any  points  of  faulty  construction.  Suh- 
sc(|uent  tests  at  5,000  volts  will  he  made  peri¬ 
odically.  It  is  felt  that  any  accidental  contact 
from  housing  to  ground  which  might  exist  during 
the  daily  operation  of  the  station  will  have  such  a 
high  imiieclance  as  compared  with  the  permanent 
ground  connections  that  the  hy])ass  current  can  he 
of  only  very  minor  importance. 

There  has  been  one  fault  in  the  station  since  it 
was  placed  in  commission  and  the  operation  of  the 
system  was  correct  and  highly  satisfactory.  After 


Metal 
inclosures 
house  these 
reactors  and 
equalizer  bus 

The  hou.'sing.s  on 
these  2,.")00-kva. 
units  are  the  only 
ones  not  locally 
m  a  n  u  f  a  c  tured. 
Below  the  inclos¬ 
ures  may  be  seen 
pedestal  insulators 
that  make  a  ground 
fault  bus  of  the 
housings. 


line  of  feeder 
and  section  switch 
cells  is  on  the  right. 
On  the  left,  are 
cells  for  switches  to 
equalizer  bus. 


Switch 

inclosures 
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of  the  l)uil<lirij>[  for  light  and  to  act  as  ex])losion  vents. 
Heating  is  of  the  recirculating  hot  air  type,  hut  arrange¬ 
ments  are  made  to  close  the  air  return  to  the  fans,  ot)en 
an  exhaust  to  the  outside  and  supply  fresh  air  to  the 
fans  for  the  puri)ose  of  clearing  smoke  out  of  the  build¬ 
ing  in  the  event  of  a  fire.  Double-speed  fan  motors  are 
]»rovided  to  allow  high-speed  o])eration  under  such  con- 
tlitions.  \Vith  such  a  station  (lesign  it  is  expected  that 
any  fault  will  he  line  to  ground,  the  duration  of  fault 
will  not  exceed  15  cycles  and  the  trouble  will  he  limited 
to  a  single  section.  In  case  of  an  oil  fire  the  smoke  will 
he  confined  to  one  section  room  and  be  removed  rapidly 
hy  the  fans. 

T  T  T  ■ 

Safety  Activities 
on  Electrical  Properties* 


— Selection  and  Training  of  Employees 


NL’Mh'ROUS  studies  have  disclosed  the  fact  that 
em]»lovees  are  nu)st  suscei)tihle  to  accidents  during 
the  first  year  of  employment.  Lack  c^f  familiarity  with 
surroundings  and  the  work  assigned  to  them,  immature 
iialgment  and  the  tendency  to  take  “short  cuts”  often 
lea(l  to  accidents,  as  well  as  to  unsatisfactory  service. 
Accordingly,  many  organizations  find  it  profitable  to 
provide  a  systematic  ])rogram  of  selection  and  training 
tor  all  new  em])loyees.  To  determine  the  physical  con¬ 
dition  of  new  emi)lovees  and  the  tyi)e  of  work  for  which 
»liev  are  best  suited,  fifteen  of  the  companies  which 
co-oi>erated  in  this  study  subject  applicants  to  jdiysical 
e.xaminations. 

(  )n  some  ])ro])erties  the  foremen  are  held  res])onsihle 
for  the  adecjuate  instruction  of  new  workers,  or  an  ex- 
|K.-rienced  em])loyee  is  delegated  for  the  inir])ose.  On 
others  the  duty  is  assigned  to  re])resentatives  of  the  safety 
department,  engineers  of  casualty  insurance  companies 

*  V.  r  Ki.k*  TKii  Ai.  W’oKi  n.  Af'ril  2<>,  May  2,  1(>  and  17. 


or  representatives  of  agencies  with  whom  arrangeiiunts 
have  been  made  for  performing  this  work.  Several  coni- 
j)anies  have  also  adopted  the  follow-uj)  plan  to  dettiinine 
whether  satisfactory  progress  is  being  made. 


Machine  Back-Filling 
and  Tamping  Pays 


By  R.  J.  DRAKE 

Assistant  Street  Liylitiny  Engineer, 

Public  Sendee  Cont/'any  of  Northern  Illinois,  Chicago,  III. 

Much  lal)or-«saving  machinery  was  employed  in  thf 
installation  of  an  e.xtensive  street-lighting  s\  stem  in 
a  stihurh  of  Chicago.  Back-filling  and  tamping  were  ])er- 
formed  by  machines  at  a  much  faster  rate  than  could  he 
done  by  hand  labor.  For  hack-filling  the  contr-actur 
mounted  a  horizontal  extension  frame  on  the  luiek  of  a 
Fordson  tractor.  At  the  ])oint  of  this  frame  was  ])laeeda 
])ulley  through  which  was  threaded  a  cable  going  to  a 
winch  connected  with  the  power  take-off  on  the  tractor, 
'file  other  end  of  the  cable  was  carried  out  to  a  fl.at  hoanl 
.scooi*  fitted  with  guide  handles.  Two  men  operating  this 
equiimient,  shown  in  the  accomiranying  illustration,  hack- 
filled  B.fXX)  ft.  of  trench  in  eight  hours.  A  laborer  with  a 
shovel  would  hack-fill  about  600  ft.  in  the  .same  time.  Two 
men  with  the  aid  of  the  tractor  and  auxiliary  e(|uipnient. 
costing  only  $300,  were  able  to  do  the  work  of  ten. 

Tamping  hack-fill  a])pears  to  be  one  of  those  johs, 
like  painting  miniatures,  that  must  always  he  done  hy 
hand,  hut  even  in  this  exclusively  manual  art  the  contrac¬ 
tor  was  able  to  introduce  machinery,  and  in  a  very  simple 
manner,  too.  A  small  cater])illar  tractor  was  run  u]i  and 
down  the  street  with  one  track  in  the  trench  and  the  other 
in  the  gutter.  The  weight  of  the  tractor  was  sufficient 
to  tainj)  down  the  hack-filling  satisfactorily  an«l  a  da\’s 
work  for  the  machine  was  about  24.0(X)  ft.  of  trench. 


Tractor  back-filler  does  the  work  of  ten  men 
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SAMUEL  INSULL 


Early  days  in  management  and  finance. 
Start  of  Commonwealth  Edison  and 
Middle  West  Utilities.  Human  values 
in  utility  success 

11  IS  a  good  far  cry  from  1SQ2.  May.  18^2.  to  May 
1930,  38  years.  I  came  to  this  city  in  the  s])ring 
of  1892.  I  had  been  engaged  in  the  electric  manufac¬ 
turing  business  in  the  East  under  the  auspices  of  the 
various  com])anies  with  wliich  Mr.  Edison.  ])ersonal1v. 
and  his  name  were  associated,  hnt  owing  to  a  consolida¬ 
tion.  somewhat  rare  in  those  early  days.  1  found  my.self 
demoted  ])ractically  from  the  top  to  the  bottom,  and  I 
thought  it  was  about  time  that  I  looked  further  afield 
than  Xew  York  City  for  something  to  df).  So  T  took 
Horace  Greeley’s  advice  and  looked  west. 

And  I  had  in  mind  that  in  the  various  visits  1  harl 
made  here  to  Chicago  during  the  ])revi<.)ns  ten  years 
to  that  date,  on  some  f)f  which  I  had  the  i>leasure  and 
honor  of  being  accom|)anied  by  Mr.  Edison,  after  we 
had  driven  around  the  city  more  or  less,  he  always  would 
turn  to  me  and  say.  ‘‘Sammy,  this  is  f)ne  of  the  best 
centers  in  the  country  for  r)nr  line  of  business.”  So. 
remembering  that  some  of  my  friends  in  the  (dd  Chicago 
Edison  Com])any  had  a  year  or  so  ])rior  to  '92  asked 
me  to  find  a  ])resident  for  them.  1  wrote  to  my  friend 
Edward  L.  Hrewster  and  at  the  same  time  to  my  friend 
Byron  L.  Smith  and  nominated  myself  for  that  i)osition. 

1  he  company  had  been  organized  in  1887.  1  became 

its  ])re>ident  in  May',  the  fir.st  of  May.  1892.  and  assumed 
regular  management  in  July  of  that  year.  1  had  my 
ex|x*riences  of  financing  as  a  young  man  in  the  electric 
manufacturing  business,  and  I  had  about  made  u])  my 
mind,  after  hearing  that  a  very  distinguished  Xew  York 
liuancier  of  German  antecedents  had  remarked.  ‘‘Yes.  I 
hnow  that  young  man  Insull.  fie  can  s])end  ten  millions 
of  dollars  (juicker  than  any  man  I  know” — I  made  up 
my  mind  that  I  did  not  want  any  further  connection 
'vith  financing;  so  1  .sti])ulated  when  I  came  to  Chicago 
that  I  should  operate  the  ])ro]K“rty.  and  that  the  board 
of  directors  should  do  the  financing. 

It  was  a  small  institution.  1  think  it  had  about 
!NS,f3.(K)0  invested  when  1  accepted  the  i)residency.  On 
my  advice  the  com])any  ]»nt  another  $250.0CK)  into  its 
treasurv  through  its  stockholders,  just  a  few  weeks  be¬ 
fore  1  took  up  my  existence  in  Chicago  in  July,  1892. 
E  had  a  small  central-station  business  downtown  and 
a  few  hou.ses  lighted  on  the  south  <ide.  'Ehe  com])any 
.ipace.  I  did  not  want  to  be  involved  in  the 
financing,  but  I  found  myself,  in  the  panic  of  1893, 

*Ahshact  of  address  by  Samuel  Insull  at  the  annual  banquet 
tih'  t  hicago  Stock  Exchange.  Chicago,  May  12,  1930. 


Reminisces* 


having  a  <lcmand  made  on  me  by  the  same  gentleman 
who  negotiated  with  me  to  come  here,  who  was  then 
president  of  the  leading  banks,  asking  me  to  pay.  the 
next  day.  a  call  loan  of  8400.000. 

So  1  found  myself  back  on  the  financial  side,  and 
right  in  the  ])anic  of  1893  we  had  to  go  to  our  stcK'k- 
holders  again  and  ask  them  to  provide  us  with  the  money 
to  clear  u])  our  bank  indebtedness. 

To  give  an  idea  of  the  growth,  in  the  intervening  38 
vears,  the  grou])  of  ])roperties  of  which  the  Common¬ 
wealth  I'Alison  Comi)any.  the  successor  of  the  old 
Chicago  Edison  Company,  is  the  senior  company,  repre¬ 
sent  a  total  investment  of  the  iniblic’s  money  of  u])ward 
of  $2.(XK).b(X).(.KX).  with  a  market  value  of  almut 
S3,(.XX).2(X).0(X).  rhose  companies  have  a  gross  revenue 
of  ui)ward  of  l.OfXMXX).  '  They  have  u])ward  of 
bOO.OTX)  stockholders,  to  say  nothing  of  ])robably  a  similar 
number  of  individuals  who  are  bond  owners. 

To  ])rotect  this  vast  investment  and  to  provide  for 
the  growth  of  the  business  and  the  refinancing,  our  group 
sold  last  year  to  the  ])ublic  five  hundred  and  fifty  mil¬ 
lions  of  securities,  and  during  the  first  three  months  of 
this  vear  have  sold  to  the  ])ublic  upward  of  one  hundre<l 
and  si.xty  millions  of  securities. 

Early  financial  experiences 

But  let  me  get  back  to  the  early  years.  We  had  no 
such  figures  in  the  early  years,  but  it  was  infinitely  more 
interesting.  Ehe  struggle  was  greater.  We  had  little 
or  no  sn])])ort  from  the  bankers  or  stock  brokers  or  the 
investing  ])nblic. 

One  of  the  worst  ex])eriences  I  ever  had  was  during 
the  Bryan  silver  cam])aign  of  1896.  The  old  Chicago 
Edison  Comi)any  had  another  of  its  inconvenient  call 
loans  at  the  bank  and  it  was  for  the  same  amount, 
S40().(XX).  1  vowed  if  I  could  ever  get  that  clear  1 
would  never  have  a  call  loan  <*f  $4(X).00()  again.  It  might 
be  double  or  half  that  amount,  but  it  never  .should  he 
$4tX).('XX). 

We  had  made  arrangements  with  an  investing  trust  in 
London  to  take  $1 .2(X).(-XX)  worth  of  our  lK)nds.  Then 
came  the  Democratic  convention.  Mr.  Bryan  delivered 
his  Cross  of  Gold  s])eech  and  our  chances  of  selling 
$1.2CX).(XX)  worth  of  bonds  in  London  went  glimmering. 

I  remember  at  one  board  meeting  when  we  were 
discussing  the  ixissibilities.  The  ImukIs  were  .sold  first, 
subject  to  examination.  The  examination  had  been 
made,  but  I  think  that  speech  of  William  Jennings  Bryan, 
delivered  at  the  Democratic  convention,  delayed  in  some 
mysterious  way  the  delivery  of  these  reports  of  the 
ex]>erts  who  had  been  looking  into  our  property. 
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(Jiie  morning  my  friend  Byron  L.  Smith  asked  me 
whether  I  could  go  to  London  and  see  vvdiat  I  could 
do  about  getting  that  money.  1  said,  “Yes,  I  can  go.” 
He  said,  “^'ou  ought  to  go  tomorrow.”  I  think  that  was 
Wednesday.  I  said,  “I  will  take  Saturday’s  steamer 
and  go  over  as  quickly  as  T  can  and  see  what  I  can  do.” 

I  said.  “I  don’t  think  I  can  deal  with  those  people  very 
well.”  I  was  pretty  young,  and  while  having  a  full 
appreciation,  as  most  young  men  have,  of  their  cajiahil- 
ities,  I  still  jnctured  myself  a])|)earing  before  the  hoard 
of  directors  of  the  London  I'rust  Com])any  and  those 
men  looking  at  me  and  saying,  “Well,  he  is  jiretty 
youthful  to  follow,  especially  during  a  silver  campaign.” 

W  ell,  I  got  over  to  London.  Fortunately,  the  chair¬ 
man  of  the  company  we  were  dealing  with  had  known 
me  when  I  was  an  office  hoy  in  London.  Tiefore  I  got 
through  with  him  I  persuaded  him  that  he  knew  me 
very  well,  indeed.  He  hap])ened  to  notice  the  name  of 
I  sham  on  the  letterhead  of  one  of  our  lawyer's  letters 
that  I  submitted  to  him.  He  said.  “Is  that  my  friend 
ICdward  S.  Isham.  whom  I  take  baths  with  every  year?” 
He  was  quite  stout  himself,  and  some  of  you  older 
])eo])le  will  remember  Mr.  Tsham’s  (jualifications  in  that 
direction.  I  .said,  “I  think  .so.”  He  said.  “Does  he 
know  anything  of  this  mortgage?”  I  said,  “I  consulted 
him  the  morning  I  left.”  Well,  I  had  consulted  him 
on  a  matter  of  a  power  of  attorney  in  connection  with 
the  mortgage.  And  that  gentleman,  who  has  long  since 
l)assed  to  the  great  unknown,  fortunately  recommended 
those  bonds,  which  have  long  since  been  ])aid.  1  got  my 
money,  cabled  it  to  .America,  and  I  think  that  it  was 
])rol)al)ly  the  only  gold  that  came  into  Chicago  between 
the  delivery  of  Mr.  liryan’s  speech  and  the  Xovemher 
election. 

So  I  found  myself  pretty  fully  launched  into  the 
financial  side  of  the  business.  W’e  had  made  some 
changes  in  the  form  of  mortgage  of  the  old  Chicago 
halison  Company.  Most  of  the  mortgages  on  public 
utility  i)ro])erties  of  that  day  were  so  designed  that  if 
their  ])rovisions  were  enforced  nine  public  utilities  out 
of  ten  would  have  to  go  into  the  hands  of  a  receiver. 
W’e  started  to  liberalize  our  mortgage.  T  had  great 
difficulty  with  the  directors  of  the  Chicago  lulison 
Company  as  to  the  amount  of  the  mortgage :  two 
difficulties. 

.Some  of  the  members  of  the  hoard  objected  to  the 
I  aynient  of  their  cou])ons  and  principal  in  gold,  and 
of  course  it  was  useless  to  try  to  sell  a  silver  bond, 
riie  other  objection  was  to  the  amount  of  the  bond.  I 
think  I  wanted  to  make  it  about  $15,000,000.  Finally 
1  receded  to  $10,000,000.  And  finally  the  hoard  thought 
it  was  doing  about  all  it  ought  to  for  its  young  president, 
so  it  fixed  the  mortgage  at  $6,000,000.  Six  million 
dollars  mortgage  for  an  institution  that  in  these  days, 
and  for  a  good  many  years  past,  has  spent  four  or  five 
times  that  amount  every  year  in  new  construction! 

Start  of  Commonwealth  Edison 

My  next  effort  at  financing  was  that  of  the  Com¬ 
monwealth  Electric  Comi)any.  W  hen  I  came  to  Chicago 
there  were  about  26  or  27  different  electric  utility  under¬ 
takings  within  the  city  of  Chicago.  I  thought  I  had 
come  out  to  run  the  biggest  one.  A  day  or  two  after 
my  arrival  Nolan  Fay,  who  was  then  running  the 
Chicago  Arc  Light  &  Power  Company,  showed  me  the 
figures  wliich  indicated  that  his  was  the  bigger  one.  so 
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I  told  him  I  thought  the  he.st  thing  he  could  do  was  to  ^ 

sell  his  company  to  mine,  because  mine  was  of  better  ^ 

credit.  He  was  a  little  offended  by  the  suggestion,  but  '' 

it  ultimately  resulted  in  the  purchase  being  completed  ^ 

by  the  Edison  company,  and  after  getting  the  largest  c 

undertaking  in  town  and  combining  it  with  the  second  ^ 

largest  undertaking  in  town.  I  began  to  cast  around  and  • 

look  at  these  26  or  27  different  undertakings  outside  of 
the  center  of  the  city. 

Aly  hoard  of  directors  was  very  conservative.  It  did  } 

not  want  to  deplete  the  credit  of  the  old  Edison  company  I 

by  taking  in  all  these  miscellaneous  undertakings  around  i  ^ 
town.  So  I  formed  the  Commonwealth  Electric  Com-  ! 
])any.  the  common  .stock  of  which  was  held  for  the  benefit  ^ 

of  the  Edison  comimnya  At  that  time  I  u.sed  to  see  a  ' 

great  deal  of  the  late  H.  H.  Porter,  and  he  talked  to 
me  a  great  deal  about  the  necessity  of  having  mortgages  \ 

large  enough  and  liberal  enough.  “Have  your  trust  ;  * 

deeds  drawn  so  that  you  can  get  large  sums  of  money  \  ’ 

if  it  is  ever  needed,”  and  1  thought  1  was  going  to  ■ 

require  large  sums  of  money  for  financing  the  Com-  i  ' 

monwealth  Electric  Company.  He  suggested  that  I  | 

should  have  the  trust  deed  drawn  for  $100,000,000.  ■ 

Unlimited  mortgage  originated 

Well,  that  looked  like  a  pretty  large  figure.  No  one  | 

had  suggested  any  such  figure  for  a  mortgage  of  a  ^ 

local  ])ublic  utility  company,  and  one  night  at  the  old  ' 

Union  Club  I  was  discussing  the  matter  with  my  very  ! 

dear  and  late  friend  William  Beal,  and  I  said,  “Hilly,  ■ 

the  board  would  never  stand  for  a  $100.0(X),00()  ; 

mortgage.”  “Well,”  he  said,  “what  have  you  got  to  j 

suggest?  AMu  say  Mr.  Porter  advises  you  to  do  that.  ^ 

What  do  you  suggest  ?”  I  said,  “Why  can’t  we  have  an  ; 

unlimited  mortgage,  without  any  figure  being  made?”  i 

And,  gentlemen,  that  is  the  origin  of  the  unlimited  ! 

mortgage  in  the  local  i)ublic  utility  business.  : 

Well,  after  getting  out  the  securities,  then  came  the 
question  f)f  selling  them.  I  tried  to  get  N.  W.  Harris  > 

and  Edward  L.  Brewster  to  form  a  .syndicate  to  take.  ■ 

1  think  it  was,  the  first  issue  of  two  millions  of  bonds  \ 

under  this  unlimited  mortgage,  with  conditions  in  the 
trust  deed  that  were  thought  to  be  absurdly  wide  open 
at  that  time,  hut  which  today  would  he  considered  very 
conservative.  They  told  me  they  could  not  get  a  bank¬ 
ing  group  who  would  take  that  two  millions  of  bonds. 

.so  I  finally  made  an  arrangement  with  the  firm  of 
Edward  L.  Brewster  &  Company  and  N.  W.  Harris  & 
Company  to  sell  the  two  millions  of  bonds  on  commis¬ 
sion,  without  any  commitment  on  their  i)art,  and  they 
took  some  four  or  five  months  to  make  the  sale. 

Gentlemen,  that  same  mortgage,  that  same  trust  deed, 
is  the  trust  deed  of  the  present  Commonwealth  Edison 
Company,  and  you  all  know  that  whenever  I  have  any 
Commonwealth  Edison  bonds  to  sell  I  make  more 
enemies  on  account  of  the  firms  I  leave  out  than  1  can 
cultivate  again  by  the  time  my  next  issue  comes  along. 

It  sinqily  shows  you  the  difference  in  point  of  view 
of  you  financial  men  after  you  have  had  a  few  years  of 
education  as  to  the  nature  of  securities  that  it  is  neces- 
.sary  to  put  out  if  y’ou  expect  local  public  utilities  to 
remain  solvent.  But  it  is  strange,  the  prejudice  created 
against  that  issue  was  so  great  that  there  were  very  few 
of  our  leading  hanking  institutions  that  would  take  any 
of  those  Commonwealth  Electric  bonds  for  a  great  mativ 
years,  and  I  remember  one  time  when  I  had  to  go  to 
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I  London  to  sell  a  million  and  a  half  of  them  because  I 
1  didn't  want  to  go  outside  of  Chicago  on  this  side  of  the 
water  to  sell  them.  And  as  I  walked  into  this  room  this 
I  evening  I  saw  some  white-haired  representatives  of  some 
of  those  same  Chicago  hanks  that  refused  to  take  those 
bonds  for  years,  but  which  are  only  too  anxious  to  he 
included  in  the  list  when  we  are  placing  a  few  of  them 
now. 

I  am  rambling  along  with  these  reminiscences  to  give 
I  you  some  idea  of  the  difficulties  that  a  public  utility  man 
bad  in  the  early  days.  I  think  probably  the  next  thing  of 
consequence  that  I  had  to  do  with  organizing  was  the 
North  Shore  Electric  Com])any,  which  was  organized  in 
!  1902.  and  was  originally  intended  just  to  do  some  elec¬ 

tric  light  and  power  business  between  Evanston  and 
Waukegan. 

My  old  friend  John  R.  Walsh  supplied  me  with  the 
original  money  for  that  enterprise.  In  proportion  to 
the  iiKmey  we  need  nowadays  it  was  relatively  small. 

That  comjxmy  was  followed  by  the  Public  Service 
Company,  which  absorbed  the  North  Shore  Electric 
Coin])any.  I  mention  those  two  companies  because  the 
work  in  connection  with  them,  together  with  the  devel- 
o])nient  of  the  steam  turbine  in  the  first  turbine  station 
Iniilt  in  this  country,  namely,  our  ])resent  Fifth  Street 
station,  those  two  things  have  had  a  great  influence  on 
modern  electrical  development. 

The  early  experiments  that  we  tried  in  Lake  County, 
the  tying  uji  of  a  number  of  small  communities,  con¬ 
centrating  the  production  of  energy  in  one  station,  carry¬ 
ing  that  energy  over  what  we  then  thought  was  jiretty 
high  tension  wires  to  the  locations  where  the  energy 
was  required,  that  e.\i)eriment  had  a  very  great  influence 
on  the  development  of  what  we  call  today  siqier-power. 

The  building  of  the  Fifth  Street  station  demonstrated 
that  energy  could  he  produced  very  much  cheaper  by 
electro-turbine  units  than  it  could  lx-  produced  by  the 
old  form  of  reciprocating  engines.  It  made  the  losses 
of  transmission  of  less  conseciuence  because  the  energv 
lost  cost  so  much  less  than  under  the  old  scheme,  and 
those  two  experiments  have  had  what  you  might  call  a 
major  influence  in  the  develo])ment  of  the  electrical  gen¬ 
eration  and  distribution  systems  of  this  whole  country. 

Middle  West  Utilities  launched 

Well,  with  the  experience  I  had  around  Chicago,  and 
•sutTering  from  more  or  less  financial  indigestion,  because 
1  had  about  $1,250,000  of  my  own  invested  in  some 
plants  in  southern  Indiana  where  I  had  started  in  with 
l)artners  and  ended  up  by  having  to  carry  the  load 
personally,  I  looked  around  for  some  additional  prop¬ 
erties,  small  properties  to  put  with  my  southern  Indiana 
property.  \Ve  got  a  few  in  Illinois,  and  I  think  in 
Wisconsin,  and  just  by  accident  in  g^etting  the  Illinois 
properties  we  got  some  business  in  New  England,  and 
we  formed  the  Middle  West  Utilities  Company,  formed 
fundamentally  to  relieve  me  of  the  load  I  was  carrying 
in  southern  Indiana,  and  which  I  could  not  continue  to 
carry  personally,  and  I  di.scovered  that  while  people  were 
unwilling  to  take  my  southern  Indiana  ])rior  securities, 
senior  .securities,  they  were  perfectly  willing  to  go  in 
with  me  as  jiartners  if  I  turned  in  my  proi)erties.  as  I 
did.  for  common  stock.  This  I  turned  in  for  $1,250,000 
and  took  common  stock,  and  I  discovered  then  for  the 
first  time  I  had  a  real  per.sonal  following,  and  jtroviding 
I  Would  take  ])eople  in  with  me  to  participate  in  the 


profits  of  the  junior  securities  that  I  could  find  lots  of 
men  here  in  Chicago,  a  few  in  New  York  and  more  in 
London  who  were  perfectly  willing  to  go  along  and  take 
the  risks  of  the  business.  .And  that  is  how  we  came  to 
form  the  Middle  West  Utilities  Company.  My  brother 
had  been  running  the  southern  Indiana  properties  and 
had  had  lots  of  grief  in  doing  so.  and  naturally  he  came 
into  the  larger  field  of  Middle  West  Utilities  Company, 
and  has  been  having  an  equal  amount  of  grief  ever  sjnee. 

The  secret  of  success 

Your  president  has  been  talking  of  the  success  that 
your  institution  has  met  with,  and  rightly  talking  of  that 
success.  I  want,  for  a  minute  or  two,  to  talk  of  the 
success  that  my  institutions  have  met  with.  That  success 
has  l)ecn  based  upon  the  treatment  that  we  have  accorded 
to  those  who  have  put  money  in  our  institutions  with  us. 
We  do  not  ask  them  to  go  in  on  any  other  basis  than 
the  basis  upon  which  we  go  in  ourselves.  We  are  not 
looking,  from  day  to  day.  merely  to  fulfill  the  legal 
obligations  owed  to  a  stockholder.  We  have  in  mind  all 
the  time  the  moral  obligations  that  the  operator  owes 
to  his  stockholders.  I  dtm’t  think  I  need  point  to  any 
better  evidence  of  the  fulfillment  of  those  moral  obliga¬ 
tions  than  the  course  pursued  by  the  Middle  West 
Utilities  Company  in  laying  out  its  refinancing  of  last 
year.  I  think  we  owe  our  success  very  largely  to  the 
fact  that  people  believe  that  we  are  not  looking  at  things 
from  the  point  of  view  of  just  making  money  for  our¬ 
selves.  We  are  looking  at  thin.gs  from  the  point  of  view 
of  making  money  for  the  owners  of  the  projK^rty, 
whether  those  owners  be  our.selves  or  other  stockholders 
who  are  associated  with  us.  .And  we  think  that  our 
success  has  come  from  following  that  ]>olicy. 

. . . . •: 


NEON-LIGHTED  SWIMMING  POOL 


■  In  addition  to  its  many  others  uses,  “neon”  li^ht- 

i  ing  has  now  been  applied  to  the  lighting  of  a 

I  swimming  pool.  Using  blue  light  a  spectacular 

I  and  utilitarian  job  has  resulted.  Lead  cables 

\  terminate  in  a  special  waterproof  fitting  where 

■  connection  to  the  “neon”  tube  is  made.  The 

:  tube  is  supported  in  a  niche  which  runs  around 

j  the  side  walls  of  the  entire  tank.  In  all  there 

;  are  21  feed  points  spaced  approximately  10  ft. 

\  apart. 

. . . . . . . . 
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Concentrated  Motor  Control 

CKKAMERIES  by  nature  are  difficult  to  keep  dry. 

Eloors,  walls  aiul  machines  are  periodically  washed 
down  with  a  hose.  This  makes  for  cleanliness,  hut  is 
not  good  for  electrical  ecjuipment.  The  motors  do  not 
suffer  so  greatly  from  the  moisture  as  do  the  control  de¬ 
vices  and  the  life  of  the  latter  in  a  creamery  is  usually 
short  and  full  of  trouble,  trouble  that  is  too  often  an 
occasion  of  burns  and  even  fatalities  to  em])loyees. 


Twenty  motors  controlled  from  this  panel 

This  Ixtard,  of  ebony  asbestos,  ooinl)ines  motor  protec¬ 
tion  t>y  the  individual  fuses  at  tlie  top  with  starting  hy 
means  of  magnetic  switches.  The  panel  is  mounted  in  a 
“Piu'o"  coated  ‘‘.Vrmco"  iron  l»ox  whicli  is  rather  deep 
and  lias  lonp  doors  on  each  side,  so  that  the  motor  circuit 
wiriiiK  is  easily  done  from  the  hack  of  the  panel.  In¬ 
cluding  control  and  supply  lurcuits  12n  conductors  are 
taken  off  this  comparatively  small  panel. 

In  order  to  obviate  the  elements  of  electrical  hazard 
and  high  cost  in  creamery  operation  caused  by  the  neces¬ 
sary  fretjuent  replacement  and  assiduous  maintenance  of 
control  equipment.  Swift  Company,  with  numerous 
creameries  all  over  the  country,  tried  out  the  idea  of  re¬ 
moving  the  control  devices  from  their  customary  installa¬ 
tions  near  the  motors  and  concentrating  them  in  loca¬ 
tions  not  subject  to  excessive  moisture  conditions.  This 
re((uiretl  a  considerably  greater  investment  for  wiring. 


for  not  only  are  the  motor  taps  hack  to  the  central  point 
longer  than  when  they  were  hooked  directly  on  a  Inanch 
of  the  supply  circuit,  but  also  there  are  the  additional  push¬ 
button  control  circuits,  one  for  each  motor.  Thesr  in¬ 
creases.  however,  when  balanced  against  reduced  co-t  of 
replacement  and  maintenance  of  control  equipment  mcl 
greater  safety  of  ojieration.  are  relatively  unimportant. 

Combination  control  and  di.stribution  panels  of  the 
type  desired  were  not  available  when  Swift  it  Conijiany 
decided  to  make  the  change  in  their  creamery  wiring  prac¬ 
tice.  It  was  desired  to  concentrate  the  control  of  as  many 
motors  at  a  single  jioint  as  was  possible,  and  altlhmgl 
simple  line  start  control  was  u.sed.  the  motors  not  run 
niug  over  1\  hp..  the  practical  doubling  of  the  coiuhtc- 
tors  from  the  jianel  due  to  the  added  control  circuits 
caused  the  design  of  the  panel  to  be  rather  a  special 
problem.  .After  some  e.xperimental  layouts  had  been 
tried.  Swift  it  Comjiany  standardized  on  the  tyi)e  of 
board  which  is  illustrated  here.  I'his  particular  panel, 
which  is  made  by  the  rruinbull  hdectric  Manufacturing 
Company,  carries  controls  for  twenty’  motors,  sufficient 
for  the  average  size  creamery.  If  fewer  than  tweiitv 
motors  are  used  the  remaining  panel  positions  are  avail¬ 
able  for  later  installations. 

T  ▼  T 

Revolutions  Ratios 
Facilitate  Meter  Testing 

By  MAX  A.  FAUCETT 
and  JOHN  O.  KRAEHENBUEHL 

I h't'ortiiirnt  o/  llli'clricdf  lliuiiuccrUui .  ( 'iiizvrsify  of  Illinois 

W.\'r'r-H()UR  meter  testing  in  the  usual  practice  is 
merely  the  comparison  of  the  revolutions  of  a 
standard  with  those  of  the  meter  under  test,  ^’et  tlli^. 
comparison,  so  simply  stated,  involves  calculation  that, 
when  the  tester’s  schedule  includes  several  makes  aiul 
types  of  meters,  may  take  up  much  time,  to  say’  the  least. 

If  a  table  is  formecl  dealing  with  the  disk  constants 
of  the  5-amp..  llO-voIt  meters  of  various  makes,  all 
other  disk  constants  and  current  ratings  may  be  reduced 
to  conform  to  this  table,  d  he  problem  lies  in  the  tabular 
solution  here  reproduced  of  the  formula: 

.\  /fi  hi  ffi  I  fii  1  •  1 

«  =  -  - ,  -  ,  III  wllicll 

*  A  ^  /  .V 

.V,  =  Revolutions  of  the  standard 
X,„  =  Revolutions  of  the  meter  beint*  tested 
A’,),  =  Disk  constant  for  .s-ainp.,  110-volt  meter  of  tyiie  l)ein;2 
tested 

/„,  =  Current  ratiiij>  of  meter  being  tested 
A„  Disk  constant  for  the  standard  meter  on  5-amp.,  lin-voit 
connection 

=  Current  tap  on  which  the  standard  is  being  operated  for 
the  test 

The  table  gives  the  solutions  for  the  usual  conditions 
encountered  in  held  testing.  Prior  to  1915  there  were 
some  meters  built  in  which  the  disk  constants  were  not 
directly  proixirtional  to  the  ratio  of  the  current  rating 
of  the  meter  to  the  current  rating  of  the  5-amp.  meter 
of  that  make  and  ty’pe.  This  type  of  meter  ha-  been 
discontinued  and  is  slowly  passing  out  of  service. 
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Kecfiitly  there  have  been  some  types  of  meters  intro¬ 
duced  that  have  new  constants.  Imt  the  table  is  readily 
modi  l  ied  to  handle  these. 

The  table  is  very  easy  to  follow.  It  is  based  on  the 
constant  of  the  meter  and  the  current  rating,  and  as  there 
are  only  four  constants  in  general  use  t  i.  fV*-  i) 


for  both  standard  and  consumer.^*  meters,  they  are  known 
to  every  meter  te.ster,  while  the  current  rating  may  he 
read  from  the  nameplate  and  the  tester  himself  must  set 
the  taj)  on  the  standard.  Several  examples  show  the 
method  of  using  the  table  in  conditions  to  he  encountered 
in  usual  practice. 


TABLE  THAT  HELPS  THE  METER  TESTER 

.V-.i  Km  /m 

•  leUfi-al  A  j  =  - -j- - 


nti.vv 

Cululllll . 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

Row 

1 

1 

1 

1 

5 

10 

(/».) 

<  iirreiit  Capaelty  of  Meter 

3 

1 

3 

3 

2 

.  .  . 

10 

15 

■ 

. 

3 

4 

5 

0 

(/.)  Current  Ca- 
paeit.v  of  Ntaiid-' 
iird 

20 

25 

40 

15 

25 

15 

20 

25 

40 

25 

. 

4 

30 

20 

30 

50 

3 

b 

. 

7 

30 

40 

50 

60 

7 

<  oiiHtunt 

100 

bO 

75 

80 

100 

8 

■i 

Kev  <d  util 

IIS  of  Standaid 

l*er  Kevaliitioii 

of  .Meter 

■ 

■ 

5  24 

n 

3  10 

1  3 

5  uiiip.,  1  10  volt — Meter  and 

Standard 

1 

5  24 

0  3750 

0. 3906 

0.4688 

0 . 5000 

0  6250 

0. 7500 

0  7813 

0.9375 

1.8750 

3. 1250 

6.2500 

1 

2 

5  24 

0  4lb7^ 

0  4340 

0  5208 

0. 5556 

0  6944 

0.8333 

0.8681 

1.0417 

2.0833 

3.4722 

6.9444 

) 

1  4 

0  4500 

0  4e88 

0. 5625 

0  6000 

0.7500 

0.9000 

0.9375 

1.1250 

2  2500 

3.7500 

7. 5000 

3 

4 

5  24 

1  4 

0.  5000 

0. 5208 

^.6250 

0  6667 

0.8333 

1 . 0000 

1.0417 

1.2500 

2. 5000 

4. 1667 
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Kmniplf  Xo.  1. — .Meter,  Duncan,  sinsle- 
phase,  two-wire,  110-volt  and  aO-anip. 
Standard,  V\'estinghou.'<e  (te.stins  with 
lO-.imp.  tap). 

ruder  K,  find  1/3  for  the  Westinghouse 
standard,  follow  thi.s  column  until  the  con¬ 
stant  1  4  is  intercepted,  which  is  the  Dun¬ 
can  constant  Km  (this  interception  takes 
Iilaif  on  the  third  row).  Starting  at  the 
standard  meter  tap  current,  which  is  40 
amp.,  read  across  until  the  current  /»., 
which  i.s  50  amp.,  is  intercepted  :  this  deter¬ 
mine.''  the  i>roper  ccdumn.  Follow  this 
roluinn  (7)  until  the  row  previously  deter¬ 
mined  is  intercepted.  .\t  the  point  of  inter- 
.sectiiiii  of  column  (7)  and  row  (3)  is  read 
the  constant  0.!t375,  which  indicates  the 
nundeer  of  revolutions  the  disk  of  the  stand¬ 
ard  should  make  for  one  revolution  of  the 
meter  disk.  For  light  loads,  where  it  is 
clesirahle  to  take-  two  revolutions  of  the 
nieter  disk,  the  standard  will  make  0. 1*375 
X  2  revolutions,  or  1.87  revolutions,  and 
where  a  normal  load  is  being  tested  the 
metei-  disk  will  be  calibrated  for  ten  revolu¬ 
tions  and  the  standard  should  make  0.!t375 
X  10.  or  !*.37  revolutions.  This  example 
should  clearly  indicate  the  general  process 
of  applyinjc  table. 

Kjiiiiiple  Xo.  i.  —  Meter,  (l.E.,  single- 
liiiasc,  three-wire,  110-220-volt  and  25-amp. 
^tamhird,  Sangamo  (testing  with  25-amp. 
tap  and  220-volt  potential  tap). 

Till  two  current  coils  in  this  case  are 
conn,  etj-d  in  series  for  testing.  Read  K« 
ii  21  to  Km  3/10,  which  leads  to  row  ten, 
rracl  05  to  Im  25,  which  leads  to  column 
nve.  The  Intersection  of  this  row  and 
foluMin  falls  on  1.44,  which  is  the  number 
of  ri  '.  rilutions  made  by  the  standard  disk 
to  every  revolution  of  the  meter  disk.  When 
this  -  multiplied  by  the  number  of  revolu- 
tii'ii'  taken  on  the  meter  during  the  test 
It  wdl  give  the  number  of  revolutions  that 


should  be  made  by  the  standard  at  the 
same  time. 

Kj-u  tuple  Xo.  -1. — Meter,  Duncan,  three- 
l)hase.  two-element,  three-wire,  ll<*-volt  and 
5-amp.  Standard,  (l.E.  (testing  with 
5-amp.  tap). 

The  test  is  made  with  the  current  ele¬ 
ments  in  series.  Head  K,  3/10  to  Km  1  4, 
which  leads  to  row  four,  then  read  /«  5  to 
/m  5,  which  leads  to  column  five.  This  gives 
the  ratio  of  revolutions  as  0.833.  Multiply 
this  factor  by  the  number  of  revolutions 
<d'  the  meter  tested  to  obtain  the  number 
of  revolutions  the  standard  should  make. 
'Phis  factor  can  be  used  in  this  manner 
without  any  multiplier,  since  the  disk  con¬ 
stant  of  the  meter  is  reduced  one-half  when 
the  elements  are  connected  in  series.  If 
each  element  is  to  be  tested  it  would  be 
neces.sary  to  multiply  the  factor  by  two, 
tor  there  would  be  no  change  in  the  disk 
constant. 

Example  Xo.  >.  —  Meter,  Westinghouse, 
three-phase,  two-element,  three-wire,  220- 
volt  and  15-amp.  Standard,  Duncan  (test¬ 
ing  with  10-amp.  tap  and  220-volt  isjtential 
coil ). 

The  test  is  made  with  the  current  coils 
in  series.  Read  A'k  14  to  Km  1/3,  which 
leads  to  row  nine,  then  read  /«  10  to  /«  15, 
which  leads  to  column  eight.  This  gives 
the  ratio  of  revolutions  as  two.  Now  if 
instead  of  the  10  amp.  coil  the  tap  is  placed 
at  25  amp.  the  following  combination  will 
result:  Read  A'»  1'4  to  Kt  1'3,  which  leads 
t*)  row  nine,  then  read  I,  25  to  Im  15,  which 
leads  to  column  one ;  this  gives  the  ratio 
its  0.800.  As  in  example  No.  3,  the  disk 
constant  of  the  meter  has  been  halved  by 
the  connecting  of  the  elements  in  series. 
If  one  element  is  to  be  tested  the  factor 
must  be  multiplied  by  two. 

Example  Xo.  .5. — Meter,  Westinghouse, 
three-pha.se,  two-disk,  four-wire,  110-volt 
and  40-amp.  Standard,  Sangamo  (test  with 
50-ami).  tap). 


The  current  elements  of  the  meter  being 
tested  are  cotinected  in  series.  Read 
5  24  to  Km  1,'3,  which  leads  to  row  twelve, 
then  read  /«  50  to  Im  40,  which  leads  to 
column  four.  .\t  the  intersection  of  row 
twelve  and  <-olumn  four  the  ratio  1.28  may 
l)e  read.  This  factor  may  be  used  directly, 
since  the  three  current  elements  have  been 
connected  in  .series  and  therefore  the  disk 
constant  has  been  divided  by  four. 

Example  Xo.  6— Meter.  Sangamo,  three- 
phase,  three-element,  three-disk.  110-volt 
and  5-amp.  Standard,  tl.E.  (testing  with 
5-amp.  tap). 

The  test  is  to  be  made  with  the  three 
elements  in  series.  Read  K,  3  10  to  Km 
5 '24,  which  leads  to  row  two,,  then  read 
/.  5  to  Im  5,  which  leads  to  column  five.  .Vt 
the  intersection  of  this  row  and  colunm  the 
factor  is  0.61)1)4.  With  the  current  elements 
in  .series  the  meter  is  the  sanje  as  a  single¬ 
phase  meter  and  the  factor  determined  is 
directly  applicable. 

In  the  case  of  testing  the  new  1-16,  (J.E. 
meter,  which  has  a  disk  constant  (ft)r  the 
110-volt,  5-amp.  meter)  of  6  10,  it  is  only 
neces.sary  to  use  Km  as  3  10  and  multiply 
the  factor  by  two.  In  the  case  of  the  Sub-E 
Westinghouse  mett-rs.  with  a  disk  constant 
of  1,6,  it  is  only  necessary  to  use  the  Km 
as  1/3  and  multiply  the  factor  by  0.5.  By 
the  use  of  this  tyi)e  of  csjiiversion  on  the 
table  it  is  possible  to  take  care  of  all  the 
odd  types  of  disk  constants.  In  the  ca.se 
where  there  is  a  meter  current  that  does 
not  api)ear,  such  as  the  150-amp.,  self-c*>n- 
tained  type,  the  right  constant-  may  l)e 
easily  d»-rived  by  making  u.se  of  the  gen¬ 
eral  formula  shown  in  the  table. 

When  using  current  or  potential  trans- 
fi>rmers  there  is  no  change  in  the  ratio,  for 
the  transformer  automatically  reduces  the 
disk  constant  of  the  meter  being  tested  to 
that  of  a  110-volt,  5-amp.  meter. 
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Measuring  Values  in 


Substation  Design 


By  L.C.  PETERMAN  and  W.  A.  WHITE 

Electrical  Eiuiiticcr  and  Structural  Enfidtccr.  Rcsf'cctively, 
Ford,  Bacon  &  Davis,  Inc.,  Neze  York 


ECONOMIC  comparisons  of  high- 
tension  substations  show  that  little 


The  popularity  and  rather  wide  use  of  the  so-called 
“jjround  hus,"  originally  developed  on  the  Pacific 
Coast,  which  utilizes  rigid  tuhing  on  low  insulator 
supports,  makes  it  worthy  of  analysis  to  determine  its 
economic  status  com])ared  to  other  designs.  The  princi- 
])al  a])])eal  of  this  type  of  station  is  the  absence  of  elabo¬ 
rate  steel  structures,  the  minimizing  of  wire  crossings 
over  buses  and  the  rigidity  and  high  mechanical  strength 
of  the  bus-supporting  structures.* 

This  type  of  station  is  here  compared  with  various 
other  designs  which  might  he  used.  For  simplicity,  three 
hays  only  are  shown  and  estimated,  these  consisting  of  a 
generator  (or  transformer)  hay  and  two  feeder  hays,  the 
generator  hay  having  two  oil  circuit  breakers  and  the 
feeder  hays  having  one  oil  circuit  breaker  each.  It  is 
assumed  that  the  suh.station  is  located  adjacent  to  a  gen¬ 
erating  station,  that  the  generator  voltage  is  step]ied  up  to 
110  kv.  through  transformers  (not  shown  or  estimated) 
and  that  all  main  switching  is  done  on  the  high-tension 
side  of  the  transformers,  which  connect  to  the  switching 
structure  in  the  same  way  that  outgoing  feeders  are  con¬ 
nected.  The  general  scheme  of  electrical  connections  and 
switching — that  is.  the  “one-line  diagram" — is  the  same 
for  all  designs  com¬ 
pared. 


*Coiuf'an{cs  tisiufi  this 
tyf>c  of  station  arc: 
Fuhlic  .S'crz’icc  Electric 
c'r  (las  Coiut'auy,  Xezo 
Jersey,  Klk(tricai. 
World.  Scktciiihcr  25, 
1^2f>:  Southern  Calif. 
Edison  Conif'any,  Los 
Anticlcs,  Klkctric.m. 
World.  .Scptcinhcr  22, 
1^2S,  and  March  V, 

/yJV;  .M ississippi  Fozocr 
I'r  Lij/ht  Company, 

Jackson,  .Miss.,  Plf.c- 
TRic  Ai.  World,  January 
7,  1^2d;  Philadelphia 

Electric  C  o  m  p  a  n  y, 
S  .E.L..I.  publication, 
27S-3^:  Louisiana  Ponvr 
t'r  Lii/ht  Company, 

Stcrliiiffton,  La. 


difference  can  be  had  in  costs  from 
the  design  point  of  view.  The  chief 
inducement  to  design  study  is  the  pos¬ 
sibility  of  cost  reductions  through  the 
elimination  of  equipment  and  the  de¬ 
velopment  of  a  layout  with  greatest 
operating  simplicity  and  reliability. 

Plan  A  shows  details  of  the  "ground  hus"  design  such 
as  was  used  at  Sterlington.  Plan  B  is  substantially  the 
.same  design  excej)t  that  a  strain  hus  has  been  substituted 
for  the  rigid  tube  hus.  Comparison  1  indicates  that  the 
strain  hus  is  cheaper  In-  about  $5.0(X).  Plan  B  has  one 
advantage  oyer  jdan  A  in  that  the  bus  taps  pass  under 
the  hus.  Mechanical  failure  of  one  tap  j)rol)al)ly  would 
not  involve  the  entire  hus,  as  would  he  the  case  with 
plan  A. 

Compari.son  2  treats  with  a  design  which  moves  the 
two  buses  to  the  center  of  the  structure,  with  feeder  pull- 
ofFs  taken  from  the  outside  of  the  structure.  Although 
there  are  twice  as  many  wire  crossings  over  buses  as  in 

j)lans  .'\  and  B.  plans 
C  to  G  inclusive 
have  the  advantage 
that  a  feeder  can  he 
connected  to  or  dis¬ 
connected  from  the 
structure  without 
shutting  down  either 
hus.  This  would  he 
an  advantage  on  a 
growing  system 
where  such  changes 
are  sometimes  neces¬ 
sary. 


Main  iransf. 
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Part  of  substation  ana^ed 
in  accompanying  paper 


System  for  which  substation 
design  is  analyzed 
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Plans  C  to  F  are  the  same  electrically,  the  difference 
between  them  being  limited  to  changes  in  design  of  the 
steel  structure.  Some  engineers  prefer  very  light  lat¬ 
ticed  structures,  which,  though  adequate  for  the  wire  ten¬ 
sion  used,  sometimes  have  such  small  sections  that  a 
workman  cannot  climb  over  them  without  causing  serious 
deflection.  Other  engineers  insist  that  solid  rolled  sec¬ 
tions,  riveted  and  painted,  are  preferable  to  light  gal¬ 
vanized  latticed  structures  because  it  is  claimed  appear¬ 
ance  is  improved  and  lower  maintenance  cost  effected. 
Others  desire  to  eliminate  trusses  altogether  on  the  basis 
that  the  least  possible  steel  is  desirable  for  appearance 
sake  and  also  to  make  possible,  at  very  low  cost,  ex¬ 
tremely  wide  separation  between  oil  circuit  breakers, 
transformers,  etc. 

Comparison  2  shows  that  there  is  only  a  very  small 
saving  in  eliminating  trusses  altogether  in  favor  of  wide- 
base,  dead-end  towers  (plan  F)  and  no  saving  at  all  in 
using  solid  rolled  sections,  in  spite  of  a  liberal  allowance 
being  made  for  a  lower  cost  per  pound  in  fabricating  and 
erecting  the  heavy  rolled  sections  (plan  E).  Likewise, 
the  idea  that  large  savings  are  to  be  made  by  using  the 
lightest  possible  steel  sections  is  disproved  by  compari¬ 
son  3.  An  increase  in  the  tension  in  the  wires  from  1,000 
II).  to  2,500  lb.  increases  the  cost  of  the  steel  structure  less 
than  $500  per  bay.  In  some  designs  increased  sags,  in¬ 
creased  numbers  of  insulators  or  increased  difficulties 
with  the  electrical  design  occasioned  by  the  use  of  the 
light  steel  might  easily  cost  several  times  this  saving. 

Comparison  4  arrives  at  the  same  result  for  wide-base, 
(lead-end  towers  as  was  noted  for  latticed  trusses  and 
towers  in  comparison  3.  Even  in  the  case  of  an  extremely 
heavy  tower,  designed  for  a  special  job  where  it  was  de¬ 
sired  to  develop  the  breaking  strength  of  three  336,000- 
circ.mil.  A.C.S.R.  conductors,  the  increase  in  cost  using 
this  tower  (plan  FFF)  was  less  than  $6,000  for  the  three 
hays  over  the  cost  of  towers  for  1,000  lb.  conductor 
tension. 


■10  disk  type  insulators 


Interchangeable  unit  insulortors 
used  for  bus  supports  and 
disconnect  switches 


- . -  144'  — 

El  evation  A-A 


Plan  A  for  110-kv.  substation — rij 


The  design  of  minimum  cost  is  shown  to  be  plan  G, 
which  utilizes  vertically  mounted  disconnect  switches. 
.Many  engineers  dislike  this  tyi^  of  construction  because 
of  the  cantilever  stresses  in  the  long,  heavy  insulator 
stacks  and  also  because  the  cement  between  insulator  sec¬ 
tions  is  ex]X)sed  to  action  of  the  weather.  However,  re¬ 
sponsible  manufacturers  of  this  equi])ment  assert  that 
their  designs  are  ample  and  adequate  for  such  mounting 


High-tension  substation  of  Louisiana  Power  dC  Light  Company  at  Sterlington,  La. 
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TABLES  I  TO  IV- 

All  estimates  are 

Comparison  No.  1 


-COMPARATIVE  COSTS  OF  DIFFERENT  CONSTRUCTION 

net,  without  allowance  for  engineering,  general  overhead  charges  or  contingencies. 


Comparison  No.  2 
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K 
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$3,124 

$3,124 

$3,124 
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$J,0j7 
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1,958 

1,958 
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Comparison  No.  3 
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Comparison  No.  4 
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Basis  of  Steel  Design 


I’ullott  >  ;  W'irc  dead  load  plus  i-in.  ice.  plus  S  Ih.  wind  at  0  deg.  !•'.  Maxiuium  ten¬ 
sion  in  steel  J4,(KK)  II).  per  square  inch. 

2,500-lb.  f’nllofts;  Wire  dead  load  i)lns  ^-in.  ice,  i)lns  11  lb.,  wind  at  0  deg.  I'.  Ma.xiimnn 
tension  in  .>teel  20,0(K)  lb.  per  square  inch. 


Substation  Plan  A 

Slt'i'l  stniititr,' :  individual  latticed 
towers  for  line  pullotf>  and  di.sconnect 
switch  sui|)ports.  Hus  in.sulators  mounted 
on  short  steel  pipes  anchored  in  con¬ 
crete.  I’ulloffs;  I'roiu  center  structure 
I.IHK)  lb.  per  wire. 

Hiis:  Rigid  co])per  tube  bus.  supportefl 
on  insulators  at  17-ft.  intervals.  .All 
connections  to  bus  of  copper  tubing. 

(.  i>ii)tt’ctors :  Clamp  type  with  non- 
ru>ting  l)olts. 

Insulators:  .Switch  and  bus  support 
insulators  jH'destal  type,  each  unit  con¬ 
sisting  of  two  l.ocke  ‘>U44.  7.1.000- volt 
or  similar.  Strain  insulators  Ohio 
Hrass  \’o.  2.5f)20  tir  similar. 

/ tisconiu'ctiuii  Swilclu's :  Tbree-polc. 
gang  -  operated.  rotating  insulator 
knuckle-joint  type.  Delta  Star,  (ieneral 
I'lectric  or  similar. 

(HI  Circuit  Breakers:  l,.^00.0(K)-kva. 
rupturing  capacity. 

.\lH)ve  description  of  connectors,  insu¬ 
lators.  disconnect  switches  and  oil  cir¬ 
cuit  breakers  common  to  all  plans  below. 

Substation  Plan  B 

Steel  struct  are:  Individual  latticed 
towers  for  line  pulloffs  and  <liscounect 
switch  sup|)orts.  l.atticed  narrow  base 
towers  with  latticed  connecting  trusses 
for  suppt)rtiug  bus. 

Bus:  Stranded  bard-drawn  No.  4/0 
copiK*r  bus  in  strain  position  between 
dead-end  trusses,  with  intermediate 
pedestal  insulator  supports. 

PuUoffs:  From  center  structure.  1,(K)0 
lb.  each. 


Substation  Plan  C 

Steel  structure:  Narrow  base  latticerl 
tower>  with  latticed  trusses  intercon¬ 
necting  all  towers  for  supporting  bu>es. 
Rigid  connections  assumed  between  tow¬ 
ers  and  trusses.  .Separate  low  towers 
for  horizontal  mounted  disconnect 
switches. 

Bus:  .Strain  bus  of  No.  4/0  bard- 
drawn  copper  wire. 

PuUoffs:  I'rom  outside  of  structure, 
I.IMK)  lb.  each. 

Substation  Plan  CC 

Same  as  C  except  2.500-11).  i)ullotl'.«.. 
Substation  Plan  D 

Steel  structure:  Narrow  base  latticed 
towers  with  latticed  isolated  dead-end 
trusses.  Heavier  trusses,  but  smaller 
number  than  required  for  plan  C.  .\lso 
heavier  foundations.  Separate  low  tow¬ 
ers  for  horizontal  mounted  disconnect 
switches. 

Bus:  Strain  bus  of  No.  4/0  bard- 
drawn  copper  wire. 

Pulloffs:  From  outside  of  structure. 
l.(KK)  11).  each. 

Substation  Plan  E 

Steel  structure:  Towers  and  trusses 
of  solid  rolled  sections.  All  towers 
(columns)  interconnected  with  trusses. 
Rigid  connections  assumed  between  tow¬ 
ers  and  trusses.  Separate  low  towers 
for  horizontally  mounted  disconnect 
switches. 

Bus:  Strain  bus  of  No.  4/0  bard- 
drawn  coi)per  wire. 


PuUofts:  From  outside  of  structure. 
1.000  lb.  each. 

Substation  Plan  F 

Steel  structioe:  Isol.ited  wide-baM* 
dead-end  tower>  without  interconnecting 
trusso.  Disconnect  switcbe>  mounted 
horizontally  on  separate  low  tower-. 
Intermediate  bus  supports  between  dead¬ 
end  towers  of  light  latticed  tower>  and 
trusses. 

Bus:  Strain  bus  of  No.  4d)  bard- 
drawn  copper  wire. 

Pulloffs:  1,000  lb.  each. 

Substation  Plan  FF 

.Same  as  plan  !•'  e.xcept  2.500-lb.  pull- 
otts. 

Substation  Plan  FFF 

.Same  as  plan  F  e.xcei)t  16.000-lb.  ])ull- 
offs. 

Substation  Plan  G 

Steel  structure:  Narrow  base  latticcil 
towers  with  latticed  trusses  interconnect¬ 
ing  all  towers.  Rigid  connection^ 
assumed  between  towers  and  trusses 
Disconnect  switches  mounted  vertically 
on  trusses  which  are  an  integral  part 
of  the  main  structure.  This  mounting 
of  disconnect  switches  reduces  steel  and 
ground  area  required  over  all  preceding 
designs. 

Bus:  Strain  bus  of  hard-drawn  coppg 
wire. 

Pulloffs:  From  outside  of  structure 
1,000  lb.  each. 
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and  luive  less  hesitancy  in  recommending  their  switches 
for  >uch  installation  than  some  engineers  have  in  install¬ 
ing*  them.  Moreover,  the  vertical  mounting  has  been  used 
in  \arious  installations  with  apparent  success  and  there 
seeing  to  he  no  good  reason  why  this  design  should  not  be 
used  if  it  actually  shows  a  lower  cost  for  a  particular  sub¬ 
station.  as  it  does  in  this  case. 

based  on  the  ])articular  design  and  construction 
methods  in  this  comparison,  the  following  conclusions 
can  he  drawn : 

1.  For  most  of  the  substation  types,  the  difference  in 
cost  is  so  slight  that  the  decision  to  use  one  particular  de- 


Plan  B  for  110-kv'.  substation — 
outside  strain  bus 


sii,ni  can  be  based  upon  operating  or  other  advantages  and 
cost  is  not  an  important  factor.  Decision  to  use  the 
cheapest  design  tnust  be  based  oti  an  evaluation  of  pos¬ 
sible  operating  hazards  (if  atn  )  introduced  by  the  cheap¬ 
ened  construction. 

2.  Steel  structures  consisting  of  .solid  rolled  sections 
are  more  expensive  than  latticed  structures  and  are  not 
jienerally  desirable  for  high-voltage  stibstations  on  ac- 
cotint  of  the  long  spans  involved.  The  long  spans  retjuire 
excessive  weights  of  steel  unless  bracing  is  used  which 
may  cut  down  electrical  clearances.  This,  in  turn,  re- 
fiuires  increased  spans,  which  ]>artially  defeats  the  ad¬ 
vantage  of  the  bracing. 

3.  .\  high-tension  substation  using  a  heavy  copper  tube 
lin>  I’.as  generally  been  recognized  by  engineers  iti  the  past 
as  being  more  e.xpensive  than  a  cable  strain  bus.*  The 
“ground  bus”  arrangement,  which  takes  the  bus  off  high 
structures  and  places  it  on  low  insulator  supports,  does 

*"Cn/^f>cr  tube  is  most  ccotwmical  for  compact  substations.  .  .  . 
I  nr  :  oltafies  of  66,000  and  under,  the  smaller  ground  area  required 
(0x1  the  lighter  sections  that  can  be  used  sho7i’  definite  savings  in 
favor  of  the  copper  tid)e  bus  compared  vith  the  cable  strain  type. 
I  or  voltages  higher  than  66,000  the  cable  strain  bus  tidll  usually 
fx'  found  more  economical  than  the  rigid  bus.” — Publications  of 
Bloody  Engineering  Company. 


B- 


Typical  latticed  substation  sections 

[’Ian  O — l,0(»o-ll>.  pullofTs.  WeiKht  of  IS. 5  ton.s, 

(lesig'n  .similar. 

Plan  CC — 2,50(>-ll>.  pulloffs.  WeiulU  '*f  steel,  25.1*  ton.s 
— ilfsiiiii  .IS  shown. 


P  1  CT  n 


Plan  D  for  1 10-kv.  substation, 
inside  strain  bus 
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Transformer  bO)  FrtJe- boy  feeM.- tO',' 


Tower 


Tower  D 


-4 


lower  C 


i -  ^ 


Tower  C 


Substation  structure  — 
A  towers 

Plan  F — 1,000-lb.  pulloifs!, 
!«imilar  de.sign.  Weight  of 
.steel,  7.2  tons. 

Plan  F’F— 2,500-lb.  imlloffs, 
tle.sjgn  a.s  shown.  Weight  of 
.steel,  10.8  tons. 

Plan  FFb'— 16,900-lb.  ptill- 
offs,  design  similar.  Weight 
of  steel,  40  tons. 
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not  alter  tlie  fact  that  tiihinjj  is  more  expensive  than  cable 
where  wide  spacinjj;  is  involved. 

4.  Xe^dectinjj  ])lan  FFF,  which  would  probably  never 
he  used,  the  variation  between  the  most  exjiensive  jilan 
and  the  lea.st  exjiensive  is  $8,431.  The  average  cost  is 
$‘)f),991.  Of  the  ])lans  intermediate  between  the  maxi¬ 
mum  and  the  iwinimum,  the  variation  from  the  average 


is  in  all  cases  less  than  $1,500.  showing  that  no 
large  savings  can  he  effected  by  retinements  in 
design.  Practically  the  only  means  of  inakinj^ 
substantial  savings  is  to  eliminate  every  item 
of  equipment  the  installation  of  which  cannot 
he  ju.stified  after  the  most  searching  analysis. 

It  is  ajipreciated  that  this  comjiarison  is  not 
all-inclusive.  Many  additional  variations  might 
have  been  considered,  and  it  is  ahso  ])ossihle  that  an  en¬ 
tirely  different  result  might  have  been  .secured  if  the 
basic  one-line  diagram  were  made  more  elaborate.  How¬ 
ever,  we  heartily  agree  with  M.  M.  Samuel  sf  that  many 
designs  are  unnecessarily  elaborate  and  that  simplicity 
in  any  design  is  a  virtue  of  the  first  order.  The  coin- 
])aratively  simple  one-line  diagram  u.sed  will  he  ade(|uate 
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Flexible  Lighting  for 
Stores  and  Offices 

Building  owners  often  have  in  mind  future  uses  of 
portions  of  the  floor  space  for  diflferent  jnirposes  than 
on, Initially  planned.  The  architect,  electrical  consultant 
and  electrical  contractor  are  under  obligations  to  provide 
light  and  power  facilities  that  will  make  such  conversion 
possible  with  a  minimum  of  revam|iing  and  expense. 
This  is  especially  true  of  new  structures  with  buried 
conduit  because  the  cost  of  subsequent  changes  is  usually 
prohibitive  if  not  impossible  of  attainment. 

W’estcott  &  Mapes,  Inc.,  New  Haven  and  New  York 
City,  cite  a  specific  instance  of  a  5-  and  10-cent  store 
facing  «n  two  streets  which  serves  to  emphasize  points 
where  the  building  owner  was  materially  aided  in  getting 


maximum  present  and  future  realization  of  his  rental 
jKjssibilities.  At  the  same  time  a  considerable  degree  of 
concentration  in  control  and  flexibility  for  suhmetering 
for  any  likely  suhdivisioning  are  desirable  things  to  pro¬ 
vide  for  the  benefit  of  the  owner. 

In  this  case  an  L-shaped  space  on  the  first  floor  was 
partitioned  off  and  rented.  The  most  advantageous  lay¬ 
out  of  ceiling  outlets  for  this  space  did  not  correspond 
with  the  best  layout  for  the  owner’s  store  area.  In  the 
event  of  the  removal  of  the  ])artitions  and  occupancy  of 
the  enlarged  area  by  the  owner,  it  was  found  desirable 
to  provide  an  idle  conduit  run  which  would  fit  the  pattern 
adopted  for  the  balance  of  the  first  floor  area.  The 
owner  required  the  location  of  all  control  of  lights  for 
the  first  floor  and  basement  at  one  concentrated  ]X)int 
adjacent  to  the  stairway  to  the  basement.  This  of  course 
increased  the  length  and  size  of  feeder  copper,  hut  the 
advantages  offset  the  added  cost  to  the  owner.  A  lunch 
counter  along  one  of  the  walls  on  the  outside  of  the  L 
might  also  later  he  duplicated  by  one  along  an  opposite 
wall ;  an  idle  conduit  run  was  therefore  ])rovided  on 


First  -floor 


Eniire  owners  si-ore  and 
basemeni  controlled  ft-om  here 


Fig.  1 — Circuits  ini¬ 
tially  provided  for 
symmetrical  lighting 
when  temporary  par¬ 
titions  are  removed 


Outlets  provided  to  match  owners  '^■Street  line 
store  layout  in  event  of  changed  use, 

'Partitions  readily  removable,  outlets  left 
blank  bu  t  alined  Jwith  rest  of  store.  Some 

_ also  for  show  window  circuits _ _ 

Street  ^urb  line 
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tlie  basement  ceibnt;  with  nutlets  available  for  drink 
mixer  motors,  etc.,  as  desired. 

.-Xt  ])resent  each  second  floor  wing  of  the  L  is  rented 
as  a  single  rf)om.  Future  considerations  dictated  the  like¬ 
lihood  of  partitioning  these  areas  into  small  offices.  'I'he 


circuits  were  .so  arranged  (Fig.  2)  as  to  facilitate  this 
subdivisioning.  The  submetering  ])anel  adjacent  to  the 
conduit  riser  chase  was  provided  with  jumper  terminals 
so  arranged  that  any  probable  combination  of  partitioned 
rooms  taken  by  each  tenant  could  be  metered  by  a  single 
meter.  Similar  ]wovision  was  made  for  further  subdivid¬ 
ing  the  small  offices  into  which  the  up]ier  floors  are  now- 
divided. 

Other  ])oints  of  interest  are  the  necessity  of  locating 
the  transformer  vault  along  the  street  wall,  preferably 
under  the  sidewalk,  and  i)lacing  the  switchboard  room 
immediately  adjacent  to  the  transformer  vault.  Building 
owners  are  prone  to  force  the  architect  and  electrical 
consultant  to  resort  to  persuasion  in  this  matter.  Coal 
pockets,  delivery  elevators  and  ventilators  usually  com¬ 
mand  location  along  the  street  front,  but  the  entrance 
for  electric  .service  should  be  given  ade(|uate  recognition 
for  claim  to  similar  location.  Metering  for  tenant  billing 
and  for  record  of  o])erating  costs  are  not  always  given 
the  consideration  to  which  it  is  entitled :  it  was.  however, 
in  this  instance.  Comiilete  provision  (Fig.  3)  was  made 
for  individual  metering  of  rented  stores,  rented  offices, 
owner’s  store  and  building  service.  It  was  .also  possible 
in  this  case  to  secure  straight  vertical  runs  for  all  risers, 
including  those  for  telephone  and  telegraph,  watchman’s 
clock  service,  etc. 


T  T  T 

Broken  and  High-Resistance 
Grounds  Often  Overlooked 

By  M.  M.  SAMUELS 

./.  (/.  U'hitr  Eiifiinccriiifi  Corporation 


Fig.  2 — Circuits  arranged  for  future  subdivision 
of  present  large  offices 


-  Incomirtf  2^00  volt,  3  phase, 
so  cycle  underground  cable 


3 -SO  Hva 

power  transformers 
2,300/220  volts 


.2-100  Hva. 

■  Hgbtlna  transformers 
'it''  22100/220/110  volts 

Neutral  grounded 


pwneri 
indicating 
wattmeter 
Watt  hour 
meter,  owner  . 
power 


hewe-  b,  s  ' 


Utility  Co, 

' ^  watthour 
meters 

'.'■Owners  indicati.ng 
wat*meters 

Watthour  meter 


...  m  iii  ilTm 

40«  A  bidhA  400A  ^‘200-A 


I'  ^40PA  200-A 


'Watthour 

meter 


We-A  2^A  400A  ^200-A  '200 A’  ^_dOOA'  ^200-A‘  ^400 A  700A 

>  b  S  b  .^1  Building  ||  I  Build, y 


^wer  distribution  Lighting  distribution 

AH  meters  mounted  on  switchboard 

Fig.  3 — Adequate  metering  segregates  owner’s  cost 
of  power  and  Hgbt 


CIDF'NTAL  grounds,  breaks  in  ]niri>oselv  estah- 
-iAlished  ground  connections  and  high-resistance 
grounds  are  jirobably  the  most  frequent  causes  of  gronml 
trouble  in  industrial  .systems.  Ground-detecting  lamps 
or  other  devices  are  extensively  used  to  determine  that  a 
ground  exists,  find  its  location  and  clear  it.  Hut  the  other 
causes  of  trouble  are  fretiuently  forgotten  after  the  in- 
s]>ector  apimoves  the  ground  connections.  Still.  insi»ec- 
lions  of  factory  installations,  a  year  or  two  after  they  are 
C(*mi)leted.  will  often  reveal  broken-ground  connections. 
SiMiietimes  the  soil  conditions  change  and  what  was  once 
a  low-resistance  ground  becomes  a  high-resistance 
ground. 

The  causes  for  this  neglect  are  twofold.  Until  recent 
years  there  were  not  any  very  rugged  and  reliable  stand¬ 
ard  connectors  for  making  ground  connections.  This 
situation  has  been  remedied  and  now  a  great  variety  of 
very  reliable  connectors  are  available,  b'actory  engineers 
should  see  that  nothing  but  reliable  connectors  are  u-^ed 
on  their  system,  the  added  cost  over  the  «)ld  makeshifts 
being  merely  a  matter  of  cents.  Formerly  to  locate  ground 
faults  a  \er\  comjdicated  procedure  had  to  be  followed 
re(|uiring  the  use  of  bridges,  laboratory  instruments  and 
the  services  of  a  man  skilled  in  handling  such  eciuiimunt 
and  interjireting  the  results.  But  now  instruments  are 
available  which  make  it  ])ossible  to  test  ground  resist¬ 
ance  in  a  few  seconds.  They  can  be  handled  by  any  elec¬ 
trician  or  radio  bug. 


1040 


ELECTKIC.XL  WORLD— May  M. 


Law  and  the  Engineer 


Public  utility  operations 
touched  by  law  in  many  places. 
Need  for  engineers  to  under¬ 
stand  legal  principles  and  for 
lawyers  to  understand  the 
utility  business 


WHERE  the  ordinary  husines*;  has  one  contact 
with  the  law  the  jnihlic  utility  hnsiness  has  a 
hundred.  The  jnihlic  utility  o])erator  not  only 
must  conform  to  most  of  the  laws  which  affect  those 
enj'a^ed  in  the  ordinary  business  juirsuits  hut.  in 
addition,  because  his  business  is  a  “public  service.”  lie 
is  subject  to  the  most  intricate  and  comprehensive  regu¬ 
lation  by  law  ever  attemjited  in  all  the  history  of 
government.  Acts  which  in  the  ordinary  business  may 
lie  done  without  let  or  hindrance  can  he  done  in  the 
jniblic  utility  business,  for  the  most  ])art.  only  after 
complying  with  legal  conditions  or  only  with  the  consent 
of  some  legal  tribunal,  such  as  a  state  commission,  a 
county  board,  or  a  city  council.  Xot  only  the  major 
acts  of  management,  relating  to  rates,  extensions, 
financing  and  abandonment,  but  even  such  details  as 
the  iiro]ier  tyjK*  of  e(|ui])ment.  construction  methods 
or  consumer  credit  rules  are  the  subjects  of  this  all- 
enveloping  legal  control. 

It  would  be  surprising  if  this  constant  necessity 
for  the  sanction  of  the  law  did  not  have  a  direct 
effect  on  the  qualifications  of  the  engineers,  the 
business  men  and  the  economists  who  are  respon¬ 
sible  for  the  operation  of  the  light  and  power 
industry. 

And  it  was  equally  inevitable  that  because  of  the  legal 
labyrinth  which  has  grown  up  about  the  ])ublic  utility 
hnsiness  the  imijortance  of  the  lawyer  should  increase. 
And  as  a  corollary,  it  has  come  about  that  the  ])owers 
<»f  deductive  reasoning  which  characterize  the  successful 
business  lawyer  generally  are  not  sufficient  qualifications 
for  the  effective  jtublic  utility  legal  counselor. 

The  public  utility  managerial  officer — whether  ad¬ 
ministrator.  engineer,  economist  or  accountant,  in  daily, 
almost  hourly  contact  with  the  law  of  ])ublic  utilities — 
mu^t  have  a  genuine  comprehension  of  the  ])rinciples 
winch  are  fundamental  in  that  field  of  law.  It  has 
Ikhu  niy  observation  that  ])roductive  managerial  and 
teclinical  ability  and  an  understanding  of  the  legal 
foundations  of  the  industry  usually  appear  in  the  same 
indnidual.  And  while  this  would  be  pure  coincidence 
in.  say.  the  steel  industry  or  the  j)aper  industry,  a 
cou'ideration  of  some  illustrative  instances  show  that 
in  the  jniblic  utility  business  it  is  inevitable,  as  a  direct 
result  of  the  uni(|ue  inter-relation  between  sound  ])ublic 
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Utility  law  and  sound  public  utility  economics  and 
engineering. 

Take,  by  way  of  illustration,  a  situation  upon  which 
the  writer  was  recently  consulted.  An  electric  comi)any 
sought  to  increase  its  rural  business.  The  rate  engineer 
in  charge  considered  the  matter  fir.st  of  all  as  a  business 
and  engineering  ])roblem.  How  can  an  extension  be 
constructed  tc»  the  farmer’s  proi)erty  with  the  minimum 
of  capital  outlay  by  the  company ;  what  kind  i:)f  exten¬ 
sion  |K>licy  and  rate  form  will  encourage  the  farmer 
to  become  a  substantial  u.ser  of  electric  service?  The 
engineer  worked  out  an  extension  and  rate  ]K)licy  ])ro- 
viding  for  con.struction  of  the  line  at  the  company’s 
expense,  for  a  consumer  deposit  against  the  cost  of 
the  extension,  a  service  charge  varying  with  the  length 
of  the  particular  extension,  and  a  commcidity  charge. 
It  was  our  engineer  associate’s  conclusion  that,  as  a 
business  and  technical  proposition,  this  plan  was  sound. 
Immediately  this  first  question  was  settled  a  second 
arose:  Is  the  i)lan  legally  .sound?  Hoes  it  violate  any 
s])ecific  statutory  ])rovision  forbidding  a  service  charge? 
Does  it  violate  a  commission  general  order  regulating 
consumers’  dei)osits?  Does  it  run  counter  to  a  well- 
e.stablishcd  commission  practice  as  to  contributions  to 
the  cost  of  rural  extensions?  Does  it  involve  an  un¬ 
reasonable  discrimination  against  one  class  of  consumers 
as  compared  with  another,  or  between  members  of  the 
same  class?  What  are  the  economic  and  technological 
fads  which  will  demonstrate  the  reasonableness  of  the 
plans  as  a  matter  of  lau'f  The  questions  could  be 
enumerated  at  even  greater  length. 

Law  involved  in  much  engineering 

Lest  we  be  misunderstood,  let  us  say  at  once  that 
we  do  not  mean  to  intimate  that  an  engineer,  or  any 
managing  officer,  is,  or  should  be.  qualified  to  answer 
finally  all  the  legal  problems  raised  by  even  so  simple 
an  act  of  management  as  the  above  instance.  What 
we  do  mean  is  that  he  must  recognize  a  legal  problem 
when  he  sees  one — no  mean  task,  as  many  laymen  and 
not  a  few  lawyers  can  testify,  to  their  sorrow!  He 
must  be  able  tc)  translate  the  legal  opinions  furni.shed 
him  by  his  lawyer  into  terms  of  business  policy  or 
engineering  practice.  And  where,  as  so  frequently 
hapjjens  in  the  law  f)f  public  utilities,  the  legal  answer 
de|x:nds  upon  economic  ()r  engineering  facts  and  prin¬ 
ciples,  he  should  be  qualified  to  recognize  which  of 
those  facts  have  legal  relevance.  Some  lawyers  would 
go  even  further  and  say  that  where  the  legal  materials 
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(the  statutes,  the  rules,  the  decisions)  have  been  prop¬ 
erly  organized  and  classified,  he  should  he  able  to  pass 
u|X)n,  preliminarily,  many  of  the  issues  which  face 
him  while  he  is  w’orking  out  a  managerial  problem. 
It  is  only  very  recently,  however,  that  any  effort  has 
Ikk*!!  made  to  organize  the  legal  materials  of  the  public 
utility  industry  with  which  he  must  work  so  that  even 
the  lawyer,  to  say  nothing  of  the  business  man  or 
engineer,  might  use  them  efficiently. 

But  to  return  to  further  illustrations.  Let  us  take 
the  case  of  an  engineer  engaged  in  preparing  a  rate 
and  valuation  case  for  presentation  to  a  commission 
or  court,  or  preparing  a  re])ort  for  use  in  jmrchase 
negotiations  or  .security  issuance  or  underwriting. 
Almost  every  step  of  the  way  an  understanding  of 
public  utility  law — and,  as  many  engineers  and  lawyers 
can  testify,  often  a  very  sophisticated  and  up-to-the- 
minute  understanding — is  essential.  It  is  difficult  to 
think  of  a  iirohlem  of  valuation  which  is  not  simul¬ 
taneously  both  an  engineering  and  a  legal  problem,  i.e., 
a  problem  upon  which  some  legal  trihunal’s  conclusion 
is  authoritative. 

For  example,  on  what  theory  may  interest  during 
con.struction  lie  computed,  on  what  items'  and  over  what 
jieriod  ?  W'hat  of  the  jiropriety  of  capitalizing  pro¬ 
moters’  fees?  May  index  numbers  reflecting  rises  in 
prices  be  applied  to  book  costs  to  account  for  apprecia¬ 
tion,  or  is  an  inventory  essential?  How  should  ])ar- 
ticular  classes  of  tangible  property  or  intangible  rights 
be  valued — patent  rights,  gas  leases,  easements  of  way. 
water  rights,  paving,  grade  separation  costs,  and  so  on? 
Wdiat  is  an  acceptable  theory  of  going  value,  and  how 
can  it  be  established;  are  items  for  cost  of  training 
employees,  advertising,  possibility  of  municipal  pur¬ 
chase.  etc.,  allowable?  On  what  basis  should  deprecia¬ 
tion  annuities  be  accumulated  ;  how,  if  at  all,  must  func¬ 
tional  dejjreciation  be  computed ;  what  are  acceptable 
e.stiniates  of  service  life  for  meters,  transmission  line 
towers,  underground  conduits,  etc. ;  what  relation  is 
there  l)etween  the  valuation  basis  of  accumulating  a 
depreciation  reserve  and  the  use  of  the  reserve  as  a 
measure  of  accrued  depreciation?  Here  again  the  list 
of  mixed  questions  of  engineering  and  of  law  could  be 
extended  almost  indefinitely. 

Two  aspects  of  the  situation 

W’e  would  find  the  same  situation  to  obtain  if  space 
l)erniitted  us  to  consider  the  case  of  others  in  the  ranks 
of  management:  the  general  executives,  the  financing 
officers,  the  “new-business”  men.  the  construction  engi¬ 
neers.  Confirmation  is  also  contained  in  the  books  on 
the  public  utility  industry  written  in  recent  years  by 
leading  engineers  and  aclministrators.  In  “Economics 
of  Public  Utilities,’’  the  work  of  L.  R.  Nash,  the  dis¬ 
tinguished  chairman  of  the  rate  research  committee  of 
the  N.E.L.A.,  there  is  page  after  page  discussing  engi¬ 
neering  and  economic  problems  which  shade  off  into 
the  law,  and  jiages  of  discussion  of  legal  problems  which 
merge  with  engineering  and  economics.  And  the  same 
thing  is  true  of  other  less  recent  technical  books,  such 
as  “Public  Utility  Rates,”  by  Harry  Barker;  “Public 
Utility  Rate  Fixing,”  by  C.  E.  Grunsky ;  “Outlines  of 
Public  Utility  Economics,”  by  Prof.  M.  G.  Glaeser,  and 
others  that  might  be  named. 

.\s  was  said  at  an  earlier  {xiiiit,  the  managerial  and 
technical  jiersonnel  of  the  public  utility  industry  has 


recognized  the  necessity  for  an  understanding  of  tliose 
principles  of  the  law  which  touch  and  affect  the  daily 
activities  and  the  general  policies  of  their  business. 
What  of  the  other  side  of  the  medal  ?  Have  the  lawyers, 
the  legislators  and  the  commissioners  (predominantly 
lawyers),  the  judges  (always  lawyers),  and  “the  law" 
(viewed  as  an  institution),  recognized  the  necessity  for 
understanding  the  engineering  anti  economic  facts  which 
should  govern  legal  conclusions? 

The  mental  habits  and  processes  of  a  lawyer,  it  must 
be  said  at  the  outset,  differ  widely  from  those  of  an 
engineer  or  any  other  scientist.  Because  of  the  nature 
of  our  system  of  law  the  lawyer,  speaking  generally, 
must  reason  deductively,  from  the  general  principle  to 
the  particular  case.  The  scientifically  trained  engineer, 
on  the  other  hand,  customarily  reasons  from  the  ])ar- 
ticular  case  to  the  general  rule,  and  is  not  always  in¬ 
terested  in  a  rule  at  all !  This  difference  in  mental  habit, 
together  with  his  well-known  conservatism,  has  made  it 
difficult  for  the  lawyer  to  understand  the  engineeritijr 
and  economic  principles  and  methods  inherent  in  the 
modern  administration  of  the  public  utility  industry,  or 
even  to  .sense  their  importance  to  him  and  his  function. 
There  has  been  another  important  contributing  factor. 
The  engineering  and  economic  data  w'hich  form  the 
background  against  which  most  problems  of  public 
utility  law  must,  or  should  be  decided  have  until  very 
recently,  never  been  organized  and  systematized  so  that 
the  hard-pressed  lawyer  could  make  use  of  them. 

Sociology  and  economics  are  molding  law 

W’hatever  may  be  true  of  the  lawyers  engaged  in 
what  is  known  as  “general  practice.”  it  is  certainly  fair 
to  say  that  the  lawyers  who  form  the  class  of  siK*cial 
public  utility  practitioners  or  counselors  have  shown 
themselves  fully  alive  to  the  inter-relation  between  engi¬ 
neering  and  economics  and  the  law.  Such  law'yers  as 
W  illiam  L.  Ransom,  John  H.  Roemer,  Francis  L.  Daily, 
John  W".  Davis,  Frederick  H.  Wood,  Charles  Bracelan 
and  Harry  J.  Dumbaugh,  to  name  but  a  few,  are  fully 
cognizant  of  the  engineering  and  economic  principles 
which  underlie  the  legal  doctrines  of  which  they  are 
masters. 

That  there  is  a  serious  gap  between  the  facts  of  social 
and  industrial  life  and  the  law  as  administered  by 
legislators,  judges,  commissioners  and  lawyers  it  would 
be  absurd  to  deny.  The  rise  of  a  generation  of  lawyers 
who  are  trained  not  only  in  the  law  but  also  in  other 
social  sciences  is  doing  much  to  close  this  gap.  Nowhere 
is  this  proving  more  effective  than  in  the  field  of  public 
utility  law,  wdiere  the  necessity  for  considering  the  facts 
with  which  the  engineers  and  the  executives  deal  is 
more  imperative  than  in  any  other  realm  of  law. 

In  a  discerning  editorial  in  a  recent  issue  of  Elec¬ 
trical  World  (February  22,  1930,  page  383)  this  gap 
between  the  law  and  the  realities  of  modern  life  was 
commented  upon,  and  the  hope  expressed  that  present- 
day  efforts  in  legal  research  might  lead  to  a  new  legal 
philosophy,  in  which  the  contributions  of  the  social 
scientist  and  the  engineer  would  lie  infused  into  the 
legal  structure.  Whatever  the  outcome,  in  other  fields 
of  law,  of  this  hopeful  development,  this  much  can  be 
said  with  assurance :  In  the  field  of  public  utility  regula¬ 
tion,  where  the  lawyer,  the  economist  and  the  engineer 
meet  on  common  ground,  the  closing  of  the  gap  is 
coming  rapidly. 
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Primary  Metering 
Old  and  New  Style 

By  W.  G.  KNICKERBOCKER 

Suf'criutcudcuf  of  ^fet^’rs,  Detroit  Rdisou  Company, 
ftetroit,  Mich. 

SIMPLTFTCATIOX  and  hotter  appearance  of  ]n-iinary 
meter  installations  have  heen  achieved  on  the  system 
of  the  Detroit  Kdison  Coini)any  throufjh  the  use  of  the 
recently  introduced  hottoni-connected  i)oly])hase  meter. 
.\  workmanlike  joh  could  he  made  with  the  side-con¬ 
nected  meter,  of  course,  hut  the  new  ty|X‘  ])ermits  a 
saving  of  wall  s])ace  and  a  more  comi)act  cjroupins^  of 
the  parts  of  the  meterinjj  assemhly.  ddie  simplification 
i>  particularly  noticeahle  in  those  installations  where  two 
meters  are  used  with  lioth  current  and  potential  trans¬ 
formers;  for  example,  where  primary  service  is  otTere<l 
at  4,Hf)0  or  24.(XX)  volts  and  the  rate  includes  demand 
aiul  power  factor  clauses. 

The  necessary  metering  anrl  control  equijiment  for 
such  installations  hecomes  a  rather  formidahle  list.  viz., 
two  watt-hour  meters,  demand  meter  and  clock  or  graphic 
(lein.ind  meter,  test  switch,  reactive  phasing  transformer, 
reactive  test  switch,  meter  test  cabinet,  two  potential 
traiHformers,  four  current  transformers,  and  necessary 
colored  wire,  conduit  and  fittings.  All  of  this  equipment 
is  iiistalle<l  in  the  customer’s  primary  house,  as  are  the 
oil  .switches,  relays,  etc.  With  the  excejition  of  the  watl- 
hour  and  demand  meters,  which  are  set  hy  utility 
emplovees.  installation  and  construction  work  is  <lone  hy 
an  electrical  contractor  from  plans  approved  hy  utility 
engineers. 


Incidentally,  owncrshiji  of  the  main  oil  switches, 
meters,  instrument  transformers,  control  wiring  and  test 
equipment  is  vested  in  the  siqiply  company.  The  cus¬ 
tomer  owns  the  circuit  oil  switches.  |)ower  transformer^, 
hits  structure  and  relateil  etpiipment. 

d'he  changes  in  the  in.stallation  allowed  hy  the  liottom- 
connected  meter  are  shown  in  the  accompanying  illustra¬ 
tions.  One  is  of  a  primary  installation  using  side- 
connected  meters,  two  sets  of  current  transformers  lone 
.set  for  relay  o]ieration  and  for  field  checking  of  the 
metering  current  transformers  hy  conqiarisonf  and  two 
connection  Inixes.  While  this  set-up  could  he  mounted 
aiul  wired  to  present  a  neat  aiipearance.  a  complete  new 
design  was  undertaken  when  the  hottom-connected  meter 
was  introduceil.  fliis  resulted  in  the  set-iqi  illustrated, 
'file  testing  e<|uipment  includes  a  comhination  switch  to 
facilitate  meter  and  relay  testing  and  a  comhined  auto¬ 
transformer  and  test  switch,  all  mounted  in  a 
.^xlh^x.S.Tin.  steel  cabinet  with  standard  o|)enings 
arranged  to  take  trims  for  either  siile-  or  Ixittom- 
connected  meters. 

Itisulating  hafiles  riveted  tt)  the  Imi.x  covers  act  a.s 
buffers  to  close  jiartially  oihmi  current  or  |K)tential  te.st 
switches  when  the  cover  is  swung  shut.  It  is,  therefore, 
impossible  for  au  ins|K‘ctor  to  clo.se  and  .seal  the  1m >k 
with  any  switches  in  an  inqiroper  operating  i«)sition. 
d'he  use  of  colored  wire  permits  easy  checking  of  con¬ 
nections  all  the  way  from  transformers  to  meters  and  is 
also  easier  to  install  proi)erly  in  the  fir.st  instance,  'fe.st 
eciuipment  in  use  was  readily  adajitahle  to  the  new 
set-U]).  . 

■'fhe  idea  behind  the  design  of  the  new  installation  was 
to  devise  a  flexible  arrangement  so  that  either  side-  or 
hottom-connected  meters  could  he  u.sed — a  design  that 
looked  well  and  that  could  lx*  installed,  so  far  as  |x>.s- 
sihle,  of  standard  materials  and  at  minimum  cost  to  both 
the  electric  light  and  power  company  and  the  customer. 
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Saving  $30  per  Bay  in  Wiring 

.  of  Providenc 


basement  is  ft.  wide  and  the  two  floors  above  60  ft. 
wide  each,  exclusive  of  the  loadinj^  jdatfonns. 

The  jjeneral  scbenie  of  connections  is  shown  diagram- 
niatically  for  the  main  ]K)wer  circuit  and  a  few  tyjacal 
])ower  and  lighting  branch  feeders.  The  distribution 
system  furnishes  120  volts  between  each  ])hase  wire  and 
the  grounded  neutral,  which  is  used  for  lighting  and 
small  ])ower,  and  the  208  volts  between  phases  is  utilized 
for  three-jdiase  ])ower  distribution.  The  su})ply  is  taken 
from  the  secondaries  of  a  300-kva.,  1 1,000/1 2(>- volt 
transformer  which  is  energized  by  a  feeder  from  the 
Harris  Avenue  substation  of  the  Narragansett  Electric 
C'om])any. 

.After  jxissing  through  a  main  safety  switch  the  jutwer 
mains  are  carried  through  a  current  transformer  box, 
from  which  the  secondare  leads  arc  connected  to  the 


To  e leva  for  motor 

/I  Elevator  ■sfai~fing  equipment 


Fig.  1 — Main  safety  switch,  junction  box  and 
master  meter  with  graphic  and  recording 
features  control  energy  supply  to  building 
for  light  and  power  service 


Poet  floor  lights 

(  .1  m  [ 


EEXIHILITY  of 


service  and  economy  in  con- 

rstruction  governed  the  design  of  the  electrical 
installation  of  the  recently  completed  Produce  Ter¬ 
minal  Warehouse  at  Providence,  R,  I.,  where  the  sfiace 
rented  to  occuj)ants  varies  from  time  to  time,  with  the 
added  requirement  of  suitable  metering  and  provision 
for  rajud  re.storation  of  service  in  case  of  interruption. 
'I'hese  needs  have  been  met  by  the  use  of  the  three-phase, 
four-wire  distribution  system,  the  employment  of  small 
air  circuit  breakers  in  place  of  fuses  and  a  symmetrical 
layout  of  service  outlets  and  concealed  rigid  conduit  con- 
‘'truction.  In  the  64  hays  into  which  the  structure  is 
divided,  the  minimum  saving  in  first  cost  of  wiring  and 
circuit  protection,  involving  the  illumination  of  a  total 
floor  area  of  202,650  sq.ft.,  is  $30  per  hay. 

The  new  warehouse  is  965  ft.  long,  32  ft.  high  and  has 
two  stories  and  a  basement.  It  was  designed  as  a  fire- 
l)roof  and  rat-])roof  concrete  and  steel  building.  The 
connected  lighting  load  is  about  195  kw.  and  the  power 
installation  62  h]).,  with  an  ultimate  capacity  of  300  hp. 
h'levators  an<l  ventilating  fans  comprise  the  power  serv¬ 
ice.  The  building  is  located  near  the  business  center 
of  the  city,  with  ample  railroad  trackage  facilities  and 
provision  for  motor  truck  loading  and  handling.  The 


ftoor 

junction 

box 


Branch 

Juncfion\ 


Safei 

swift 


6afef 

swifet 


Meter\ 


tfoinJuriC^ion  box 


Main 

Junction  box 


Safef 

swife) 


I  y  I  P,500-v.  feeder 

Fig,  2 — Three-phase,  four-wire  scheme  minimized 
material  in  combined  power  and  lighting  ser\’ice 
for  warehouse 
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master  meter.  I'he  actual  arrangement  of  the  main  me¬ 
tering  ecjuipment  in  the  basement  illustrates  the  sim¬ 
plicity  and  compactness  of  the  layout.  The  switch  is 
rated  at  600  amp.,  for  250  volts  a.c.,  four-pole,  single¬ 
throw.  The  mains  are  taken  through  a  junction  box  at 
the  top  of  the  switch  to  the  current  transformer  cabinet, 
which  is  36x24x10  in.  The  master  meter  is  mounted  on 
a  wooden  panelboard  27x15  in.  and  |  in.  thick.  The 
meter  is  of  the  integrating  type  with  a  demand  record¬ 
ing  attachment. 

After  passing  through  the  master  meter  the  mains  are 
carried  through  a  series  of  main  junction  boxes,  which 
serve  as  points  of  distribution  for  the  various  interior 
power  and  lighting  feeders.  These  feeders  are  indi¬ 
cated  in  the  form  of  risers  in  Fig.  2,  with  the  individ¬ 
ual  meters  and  safety  switches  provided  for  each  tenant. 


THE  use  of  air  circuit  breakers  and 
four-wire,  three-phase  distribution  in 
the  new  Providence  terminal  ware¬ 
house  eliminated  branch  circuit  fus¬ 
ing  and  reduced  the  wiring  cost  mate¬ 
rially  in  this  installation.  The  scheme 
enabled  the  designing  engineers  to 
provide  a  flexible  and  symmetrical 
layout  for  the  lighting  and  power 
service  of  this  multi-bay  structure. 

LIGHT  and  power  are  furnished  in 
combination  by  utilizing  the  grounded 
neutral  and  a  balanced  phase  for  the 
former  and  the  phase  wires  of  the  sys¬ 
tem  for  the  latter. 

Hasement  tunnel  lights  are  tJiken  from  the  main  junc¬ 
tion  boxes  and  are  controlled  by  circuit  breakers  and 
jndl-chain  switches. 

Referring  again  to  the  typical  connection  diagram. 
Fig.  2,  the  riser  for  a  combined  power  and  lighting 
feeder  carries  four  wires  up  to  the  second  floor,  hut  onlv 
three  of  the.se  wires  contimie  to  the  i)ent  hou.ses  for  the 
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Fig.  3 — Front  view  of  air-circuit  breaker  used  instead  of  fuses  and  interior  switches 

for  branch  circuit  control 
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three-phase  elevator  motors.  The  hranch  circuits  for 
the  lights  and  plu^s  on  each  floor  are  tapped  throutjh 
a  .series  of  fl(K>r  and  hranch  junction  boxes  to  the  cir¬ 
cuit  breakers  which  control  each  branch  or  group  of 
outlets. 

'Fhe  lighting  feeds  for  each  floor  carry  only  two 
wires  i)er  phase,  d'he  phases  are  balanced  by  assign¬ 
ing  phase  .\  to  the  ba.senient  lighting,  phase  H  to  the 
flr.st  floor  and  phase  C  to  the  second  floor.  In  the  case 
of  a  metered  feeder  circuit  carrying  only  lighting  and 
convenience  outlets,  the  riser  to  the  first  floor  contains 
only  three  wires,  and  the  feed  between  the  first  and  sec¬ 
ond  fl(K)rs  re(juires  only  two  wires. 

The  total  estimated  liirhtine  load  of  103  kw.  allows 
a  reasonable  diver¬ 
sity  factor  for  lamp 
and  i)lug  outlets.  The 
drop  in  voltage  be¬ 
tween  the  |H)int  of 
supj)ly  and  the  out¬ 
lets  is  kept  within 
safe  limits  of  not 
more  than  5  ])er 
cent  hy  the  use  of 
large-si/ed  cables  for 
the  main  feeders  to 
the  distributing  junc¬ 
tion  bo.xes  and  bv 
running  a  number  of 
|>arallel  feeders  from 
the  distributing 
points  to  the  floor 
and  branch  junctit»u 
bo.xes.  d'he  mains 
between  .some  of  the 
distribution  boxes 
are  made  uj)  of  four  40().000  circ.mil  cables,  rubber  cov¬ 
ered.  This  does  away  with  excessive  drops  thrcjugh  long 
runs  f»f  small  wires  and  helps  to  im])rove  the  voltage 
regulation. 

The  lighting  units  on  the  main  floor  are  designed  for 
200-watt  lamps:  oti  the  loading  platforms,  in  the  base¬ 
ment  and  on  the  second  floor  the  lamps  are  rated  at  100 
watts  and  on  the  walls,  in  the  stairways  and  in  the  toilets 
()0-watt  lamps  are  used.  The  fir.st  floor  lights  are  fur¬ 
nished  with  Wheeler  type  R.L.M.  No.  1236  "Durex” 
reflectors  with  pull-chain  sockets.  The  ])latform  lights 
are  provided  with  vapor-proof  globes.  Wheeler  No.  S-72.^ 
14-in.  diameter  reflectors  and  No.  1.303  canopies.  The 
basement  and  second  fl(M)r  lighting  units  have  Wdieeler 
No.  12()4  reflectors  with  pull-chain  scK'kets. 

d'here  are  at  present  installed  fourteen  fans  for 
toilet  ventilation.  I^ach  fan  is  driven  by  a  120-volt, 
single-phase,  60-cycle,  fractional-hp.  motor  and  has  a 
9-in.  blade,  exhausting  free  at  the  rate  of  950  cu.ft.  per 
minute.  The  fans  are  so  wired  that  when  any  toilet 
light  isTurned  on  the  fan  in  that  room  is  started  auto¬ 
matically. 

The  use  of  the  grounded  neutral  with  three-phase  leads 
permitted  the  supply  of  single-phase  lighting  and  three- 
phase  |)Ower  circuits  through  the  same  .set  of  mains, 
rhe  combined  |H)wer  and  lighting  .sy.stem  was  further 
simplified  by  a  liberal  use  of  18x8x8-in.  junction  boxes, 
even  for  the  main  iK>ints  of  distribution.  i)roviding  ample 
room  for  the  neces.sary  taps.  Smaller  boxes  used  for 
floor  and  branch  distribution  measure  5  in.  in  each  di¬ 


mension.  The  boxes  are  provided  with  removable  cov¬ 
ers,  making  them  accessible  for  repairs  and  inspection. 

Air  breakers  control  branch  circuits 

.\n  interesting  feature  of  this  installation  is  the  use 
of  small  air  circuit  breakers  instead  of  switches  and 
fuses  for  the  control  and  protection  of  the  branch  cir¬ 
cuits.  These  breakers  are  of  a  simple  and  compact  de¬ 
sign  made  by  the  German  firm  of  \  oigt  &  llaetfuer, 
rated  for  15  amp.  continuous  duty.  The  breaker,  for 
this  service,  designed  for  a  250- volt,  single-phase  cir¬ 
cuit,  is  only  about  4  in.  high.  2  in.  wide  and  2|  in.  deep. 
The  u.se  of  these  breakers  instead  of  fuses  and  switches 
has  proved  both  economical  and  reliable  in  six  years  <»f 
applications  by  the  engineers  for  this  installation. 

I'he  economy  obtained  is  due  partly  to  the  saving  in 
co])per  by  the  use  of  the  three-])hase,  four-wire  system 
in  place  of  the  usual  three-wire.  single-])hase  for  lighting 
and  a  separate  three-wire,  three-phase  circuit  for  |K)wer 
I'his  also  involved  a  corresi)onding  saving  in  a  more 
simplified  conduit  in.stallation.  The  u.se  of  junction 
boxes  for  all  connections  and  of  the  .small  air  breakers 
for  control  and  protection  of  branch  circuits  ])ermitte<l 
the  saving  in  material  and  labor  that  would  otherwise  be 
re(iuired  for  cut-out  boxes  and  |)ower  and  lighting  cab¬ 
inets  equipped  with  main  and  branch  switches  and  fuses. 
A  conservative  estimate  of  these  savings  totals  $1,929 
for  the  64  bays. 

In  additi<tn  to  the  economy  shown  in  this  installation, 
this  method  of  distribution  gives  greater  flexibility  for 
additions  or  changes,  since  the  combined  power  and  light¬ 
ing  feeders  are  located  within  easy  reach  for  any  floor  or 
bay.  I'o  this  may  be  added  the  operating  feature  of 
re<(uiring  practically  no  maintenance  except  lamp  re¬ 
newals,  since  in  case  of  an  overload  or  short  circuit  the 
air  circuit  breaker  of  the  circuit  affected  will  automat¬ 
ically  trip  out,  reciuiring  only  its  reclosing  by  hand  when 
the  cause  of  the  overload  is  removed. 

The  installation  was  designed  and  the  construction 
was  supervised  by  the  engineering  firm  of  jenks  I’al- 
lou.  Providence,  an<l  the  contractor  was  Gray’s  h'ngi- 
neering  &  Electrical  Con.struction  Company  of  the  same 
city. 

T  T  T 

Tungsten-Filament  Lamps 
Benefit  Seedlings 

By  M.  LUCKIESH 

Director  Research  Lahoratory, 

Xational  l.aotp  U’orhs,  Clevclami 

IGNG  ago  mankind  began  to  grow  plants  indoor.',  in 
more  or  less  controlled  environments,  although  .solar 
radiation  is  still  depended  upon.  However,  one  cannot 
intimately  view  this  asi)ect  of  civilization  without  con¬ 
cluding  that  artificial  sources  of  radiation  will  eventually 
find  many  applications  in  indoor  horticulture.  Researches 
are  already  contributing  to  the  knowledge  of  the  rel a- 
tionshii).s  of  radiant  energy  and  plant  growth,  but  the 
construction  of  this  foundation  is  a  long  and  ditti- 
cult  ta.sk. 

Recently  an  interesting  use  of  tungsten-filament  lamo> 


Fig.  4 — Typical  branch  feeder 
conduit  runs  to  roof 
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h;,''  been  sugj^estcd  by  the  researches  of  I'rof.  \’.  A. 
Tiecljens  of  Massachusetts  Agricultural  College.  Plants, 
and  es])eciall}'  seedlings,  decay  at  or  near  the  surface  of 
the  ground  as  the  result  of  parasitical  fungi  which  de¬ 
stroy  the  tissue  of  the  stein.  This  is  termed  dam])ing-off. 
Hv  placing  200-watt  tungsten-filament  lamps  in  reflectors 
about  2  ft.  above  the  .seedlings  the  damping-off  is  satis¬ 
factorily  controlled  when  sunlight  is  insufficient,  as  it 
»»ften  is  excelling  in  summer.  .\  mixture  of  half  sand 
and  garden  soil  is  used  because  it  affords  good  drainage 
and  reduces  nitrification.  This  soil,  without  the  lamps, 
controls  the  dainping-off  if  sunlight  is  not  reduced  too 
much  and  the  air  does  not  remain  too  moist,  hut  the 
lamps  are  needed  after  autumn  begins.  The  seedlings 
become  spindly  if  a  rich  garden  soil  is  used. 

The  lamps  are  turned  on  as  .soon  as  the  seed  is  plante<l 
and  are  not  turned  off  excepting  on  bright,  sunny  days. 
.After  the  cotyledons  have  unfolded  the  artificial  light 
may  he  discontinued  if  the  weather  is  bright  and  the  sur¬ 
face  .soil  is  kept  dry.  It  is  preferable,  however,  to  use 
the  lainjis  until  the  seedlings  are  tran.sjdanted.  With 
unfavorable  growing  conditions  the  jxitted  plants  may  be 

e. \]H)sed  to  the  lanijis  .several  hours  in  the  evening  until 
the  plants  are  large  enough  so  that  there  is  no  further 
danger  of  damping-off.  Undoubtedly  the  building  of 
carbohydrates,  followed  by  a  heavier  cell-wall,  partially 
accounts  for  the  success  of  the  method.  Of  course,  the 
luating  effect  of  the  lamps  makes  the  conditions  less 

f. tvorable  for  develoianent  of  the  damping-off  fungus. 

'I'he  lamps  have  been  u.sed  to  advantage  on  selections 
that  produce  only  ])istillate  flowers  during  the  winter 
months.  'I'hese  selections  may  be  .selfed  if  the  ])otted 
sce<llings  are  ex])osed  to  the  electric  light  until  four  or 


five  true  leaves  are  formed.  Sufficient  staminate  flowers 
will  be  produced  so  that  the  fir.st  few  ])i.stillate  flowers 
may  be  self-ixfflinated.  An  extra  generation  can  thus  lx* 
grown  for  those  characters  that  are  not  influenced  by 
environment. 

Corn  and  lettuce  grown  by  this  method  produce  suffi¬ 
cient  seed  for  an  extra  generation.  The  method  has 
considerable  application  in  northern  latitudes  where  only 
the  vegetative  .stage  of  adapted  greenhouse  plants  can  l)e 
grown  during  the  winter  months.  Other  advantages  of 
the  artificial  light,  in  addition  to  controlling  damping-off. 
are  that  the  soil  is  warmed  so  that  weak  or  old  seed 
germinates  better  in  a  shorter  time,  and  the  germinating 
can  lx*  done  in  a  cool  greenhouse  without  increasing  the 
tem]x;rature  of  the  greenhouse. 

T  T  T 

Relaying  T ransformers  with 
Unloaded  Delta  Tertiaries 

By  V.  J.  CISSNA 

Electric  Bond  t'-V  Share  Co}iif<aiiy.  .Wte  York 
Electrical  Entiinecritui  nef'ortment, 

Til  1C  X.E.L..A.  relay  handb(M>k  and  the  manufactur¬ 
ers'  bandl)ook.s  do  not  give  relay  .schemes  for  the 
protection  of  transformer  banks  with  unloaded  <lelta  ter¬ 
tiaries.  The  tertiaries  of  .such  banks  are  not  connected 
tit  external  circuits  and  their  ])uriH>se  is  the  suppres- 
sion  of  harmonics  or  the  sui)i)lying  of  ground  current. 


Fig.  1 — Differential  protection  for  Y-Y 
delta-tertiary  transformers  and 
neutrals  grounded 


Fig.  2 — Current  distribution  with  differen¬ 
tial  protection  on  Y-Y  delta-tertiary  trans¬ 
former  with  neutral  ungrounded 
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If  the  neutral  of  such  a  bank  is  grounded,  the  tertiary 
introduces  complications  in  relaying  which  are  sometimes 
overlooked.  The  accompanying  diagrams  illustrate 
schemes  of  lelaying  devised  by  R.  P.  Crippen  and  the 
author  which  are  applicable  to  some  of  the  more  com¬ 
mon  transformers  with  unloaded  tertiaries. 

The  proper  connections  for  differential  relays  on  a 
}'}'  transformer  with  neutrals  grounded  and  with  delta 
tertiary  are  shown  in  Fig.  1.  The  i)aths  of  the  various 
current  components  for  ground  faults  external  to  the 
protective  scheme  are  indicated.  It  is  obvious  that  the 
conventional  connection  of  current  transformers 

would  not  i)ermit  a  current  balance,  whereas  balance  is 


Figs.  3  a  and  b — Differential  protection 
for  grounding  banks 


possible  with  the  delta  connection  of  current  transform¬ 
ers.  It  will  be  noted  that  currents  which  would  cause 
incorrect  relaying  with  the  connection  of  current 
transformers  circulate  within  the  delta  of  the  current 
transformers  and  do  not  reach  the  relay  circuit.  In 
order  that  these  currents  may  circulate  within  the  delta, 
thev  must  be  of  equal  magnitude  and  must  also  be  in 
phase. 

I'hat  the  currents  are  equal  and  in  phase  is  perhaps 
seen  easier  from  Fig.  2.  With  the  fault  shown,  the 
procedure  may  be  thought  of  as  follows :  On  the  occur¬ 
rence  of  the  fault,  potential  across  phase  C  of  the  trans¬ 
former  tends  to  collapse.  The  collapse  is  resisted  by 
the  delta  tertiary  in  which  a  circulating  current  is  set  up. 
This  circulating  current  in  turn  causes  an  ecpiivalent 
current  to  flow  in  each  winding 'with  which  it  is  linked. 
Since  the  currents  set  uj)  in  the  }'  winding  by  the  tertiary 
are  in  phase  with  and  equivalent  to  the  circulating  cur¬ 
rent  in  the  tertiary  they  must  be  in  phase  with  and  equal 
to  each  other. 

1'he  connections  shown  in  Fig.  1  may  be  applied  to 
I’P  l)anks  with  delta  tertiary  and  with  one  or  both  neu¬ 
trals  grounded,  and  may  also  be  applied  to  Y-connected 


auto-transformers  with  delta  tertiary  and  grounded 
neutral. 

Differential  protective  schemes  for  mounding  banks 
are  shown  in  Figs.  3a  and  3b.  With  ’,otb  schemes  the 
relays  will  not  have  current  in  them  due  to  ground  cur¬ 
rents  and  settings  can  therefore  be  sensitive.  The  re¬ 
lays  for  both  schemes  should  have  a  slight  time  delay 
or,  if  instantanous,  high  enough  current  settings  so  that 
they  canonot  trip  when  magnetizing  the  transformer. 

▼  T  T 


“TX/E  DON’T  want  to  run  a  power  station,”  said 

VV  \\\  R.  Diver,  production  manager  of  the  Arling¬ 
ton,  N.  J.,  plant  of  the  Du  Pont  Viscoloid  Co.,  Inc., 
recently,  “but  we  have  to  do  so  because  otherwise  we 
cannot  get  the  steam  that  we  must  have  for  our  ])rocesses. 
We  need  electrical  energy  in  large  quantities  and  process 
heat  is  vital.  I  suppose  that  our  manufacturing  process 
requires  as  high  a  steam  use  as  almo.st  any  that  you  might 
find,  although  we  are  continually  reducing  it.  In  1921 
we  used  302  lb.  |)er  pound  of  jiroduct  and  in  1928  114  lb. 
This,  of  cour.se,  includes  building  heating,  air  condition¬ 
ing  and  generation  for  part  of  our  electrical  re(iuire- 
ments.  It  amounts  to  some  40,000,000  lb.  in  each  of 
the  winter  months. 

“Costs,  of  a  certainty,  are  a  predominant  element  in 
any  consideration  of  manufacturing  problems,  but  if  we 
could  obtain  combined  electric  and  steam  service  of  the 
utmost  reliability  and  at  a  i)rice  that  was  not  out  of 
line  with  known  steam  and  generating  costs,  I  can  say 
that  we  would  at  least  be  very  much  interested.  I  look 
forward  to  the  day  when  just  this  service  may  be 
obtained  from  our  utility  companies.  It  is  being  <lone 
more  and  more.  Consider  the  new  Dee’  .va..er  station 
of  the  American  Gas  &  Electric  and  United  Gas  Improve¬ 
ment  Companies.  Here  a  special  provision  in  station 
design  has  been  made  for  the  supply  of  low-pressure 
process  steam  to  a  Du  Pont  plant  from  the  boilers  of  this 
1,200-lb.  pressure  station. 

“That  we  should  be  forced  by  circumstances  to  con¬ 
tinue  to  operate  a  complete  power  station,  including  coal 
handling,  steam  generating  through  pulverized  fuel-fired 
boilers,  electricity  generation,  frequent  synchronizing  of 
our  station  with  the  utility  supply  which  supplements 
our  generation  of  power,  and  to  maintain  all  these  struc¬ 
tures  and  machines,  is  not  economically  sound,  nor,  in 
a  good  management  sense,  desirable.  We  want  steam. 
W’^e  want  electricity.  W’e  don’t  want  to  pay  fancy  prices 
to  get  a  service.  But.  fundamentally,  we  are  manufac¬ 
turers  of  a  highly  specialized  product  and  running  a 
|X)WTr  station  is  an  unpleasant  and.  I  am  sure,  ultimately 
unnecessary  venture.  I  realize  that  today  our  utility 
company  cannot  give  us  the  service.  W’e  are  too  far 
from  its  stations  and  no  steam  distribution  system  has 
been  inaugurated.  But  complete  power  service  is  some¬ 
thing  well  on  the  way  to  local  availability  and  it  will, 
in  general,  be  found  that  the  process  steam  bugahoo  is 
less  a  ‘cost  problem’  in  electricity  generation  than  a 
distribution  problem  for  a  further  co-ordinated  service. 


Industrial  Plants  Need 
Full  Power  Service 
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Men  of  the  Industry 


T.  E.  Roach  Assumes 
Broader  Duties 

T.  E.  Roach  has  been  elected  vice- 
president  in  charge  of  the  commercial 
department  of  the  National  Electric 
r^)\ver  Company  and  of  the  National 
Public  Service  Corporation,  both  in 
Xew  York.  Mr.  Roach,  wdio  has  been 
commercial  manager  of  the  National 
Electric  Power  Company  for  five  years, 
began  his  public  utility  career  in  1912, 
when  he  entered  the  employ  of  the 
Union  Power  &  Light  Company  at 
Omaha.  In  1914  he  became  purchasing 
agent  for  the  company,  and  in  1919, 
after  a  period  of  war  service,  he  wa> 
placed  in  charge  of  the  commercial 
dei)artment.  When  the  Northwestern 
Public  Service  Company  was  formed 
Mr.  Roach  was  made  an  assistant  gen¬ 
eral  manager,  with  direct  supervision 
of  the  merchandise  activities  of  the 
company.  P'rom  this  position  he  trans¬ 
ferred  to  the  National  Electric  Power 
Company  in  1925. 

T 

1'raxk  M.  Kemp  of  Dallas,  Tex.,  has 
l)een  named  a  director  of  the  Central 
&  Southwest  Utilities  Company  to  fill 
the  vacancy  caused  b}'  the  death  of 
George  W.  Fry  of  Abilene. 

• 

John'  R.  formerly  assistant 

manager  of  tbe  pul»tic  relations  depart¬ 
ment  (if  the  Georgia  Power  Company, 
has  been  appointed  manager  to  succeed 

L.  K.  Starr,  resigned. 

• 

Matthew  C.  Brush,  president  of  the 
American  International  Corporation, 
was  elected  a  member  of  the  board  of 
directors  of  the  Engineers  Public  Serv¬ 
ice  Company  to  fill  the  vacancy  caused 
by  the  death  of  Dr.  Arthur  T.  Hadley. 
Mr.  Brush  is  a  director  of  many  large 
industrial  and  railway  corporations  and 
is  well  known  in  the  financial  world. 

« 

R.  P.  Wagner,  formerly  manager  of 
the  rate  and  research  division,  has  been 
ap[»ointed  commercial  manager  New 
York  Power  &  Light  Corporation.  In 
addition  to  these  new’  duties,  Mr.  Wag¬ 
ner  will  continue  as  head  of  the  rate  and 
research  division,  w’ith  offices  at  Albany. 

M.  E.  Skinner,  whom  Mr.  Wagner 
succeeds  as  commercial  manager,  has 
been  placed  in  charge  of  the  merchan¬ 
dising  activities  of  the  entire  Niagara 
Hudson  System.  Mr.  Wagner  has  had 


a  w’ide  experience  in  the  public  utility 
field.  F'ollowing  several  years  in  vari¬ 
ous  positions  in  Nebraska,  he  was  ap¬ 
pointed  general  superintendent  of  the 
Durham  Public  Service  Company  in 
North  Carolina,  subsequently  transfer¬ 
ring  his  interests  to  the  H.  L.  Doherty 


company  as  assistant  engineer  in  St. 
Joseph.  Mo.  Three  years  later  Mr, 
Wagner  was  appointed  rate  engineer  of 
the  Doherty  company  and  was  trans¬ 
ferred  to  New  York  City,  remaining 
there  until  1929,  when  he  joined  the  New 
York  Power  organization  at  Albany. 


▼ 

Stanley  and  Middlemi'ss  Made  Vice-Presidents 
in  Birmingham 


Wells  M.  Stanley  and  George  H. 
Miudlemiss  have  been  elected  vice- 
presidents  of  the  Alabama  Power  Com¬ 
pany,  according  to  an  announcement 
made  by  Thomas  W.  Martin,  president. 


Mr.  Stanley  has  worked  in  almost 
every  department  of  the  company  and 
thus  is  well  eiiuipped  to  fulfill  his  new 
e.xecutive  duties.  He  started  with  the 
Huntsville,  Chattanooga  &  Birmingham 
Interurban  Railway,  Light  &  Power 
Company  in  Huntsville  in  1909,  remain¬ 
ing  there  for  three  years,  when  he  was 
transferred  to  Attalla,  Ala.,  as  superin¬ 
tendent.  Returning  in  1914  to  the 
Huntsville  property  he  became  manager 
of  that  utility,  and  when  the  property 
was  purchased  by  the  Alabama  Pow'er 
Company  Mr.  Stanley  was  retained  as 
local  manager.  In  1917  he  was  trans¬ 
ferred  to  Birmingham  and  made  man¬ 
ager  of  local  operations  in  that  city.  He 


continued  in  this  capacity  until  1920, 
when  the  northern  division  was  created 
and  he  was  appointed  manager,  serving 
until  his  appointment  in  1925  to  the  gen¬ 
eral  managership  of  the  Gulf  Power 
Company.  He  relinquished  these  dutie> 
to  become  manager  of  sales  of  the 
Alabama  Power  Company  in  1928. 

A  Californian  by  birth."Mr.  Middlemiss 
joined  the  Alabama  Power  Company  in 
1917  as  superintendent  of  maintenance. 
The  company  was  growing  rapidly  at 
that  time  and  it  was  he  who  first  con¬ 


ceived  the  idea  of  the  divisional  or¬ 
ganizations.  which,  as  a  matter  of  record, 
has  proved  eminently  successful.  Later 
he  became  superintendent  of  distribu¬ 
tion.  and  in  1925  was  elected  vice- 
president  of  the  Southeastern  Engineer¬ 
ing  Company.  Mr.  Middlemiss’  early 
experience  following  graduation  from 
the  University  of  California  was  with 
the  Pacific  Gas  &  Electric  Company  at 
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SacranitMito,  \\lu*re  lie  enj'af'ed  in  de- 
sij'nitifj  and  constructing  the  under¬ 
ground  distribution  system. 

▼ 

H.  M.  Hammond  has  been  appointed 
manager  of  sales  and  engineering  for 
the  Bailey  Meter  ('ompany.  Mr.  Ham¬ 
mond's  former  position  with  the  com¬ 
pany  was  that  of  sales  manager. 

• 

Wallace  A.  Price,  since  1925  man¬ 
ager  of  the  central  division  of  the  Cen¬ 
tral  Maine  Power  Company  at  Augusta, 
has  been  transferred  to  Bath  as  man¬ 
ager  of  the  southern  division  with  terri¬ 
tory  extending  east  to  W'iscasset  and 
south  to  Freeport  and  Yarmouth. 
William  F.  Wyman,  formerly  rate 
engineer  and  lately  district  representa¬ 
tive  at  Boothbay  Harbor,  will  become 
manager  of  the  central  division  with 
offices  at  Augusta. 

• 

W.  'r.  Kyle,  formerly  sales  manager 
of  the  Page  .Steel  &  Wire  Company, 
•New  York,  has  resigned  to  become 
president  of  the  W'elding  Engineering  & 
Research  Corporation  with  tiffices  in 
.\ew  York  City  and  engineering  and 
research  laboratories  in  l.ong  Island 
('ity.  The  Welding  Engineering  & 
Research  Corporation  h:is  Ikhii  organ¬ 
ized  to  co-operate  with  industry  in  the 
safe  and  economical  application  of 
welding  and  cutting  of  metals. 

• 

\\’.  H.  Bak.n'wei.i,  has  been  appointed 
industrial  agent  and  head  of  the  indus¬ 
trial  department  of  the  Georgia  Power 
Company.  Mr.  Barnwell  became  asso¬ 
ciated  with  the  company  February  1. 
Id3),  as  industrial  representative.  He 
ejitered  the  electrical  industry  as  super¬ 
intendent  of  the  light  plant  at  York- 
ville,  .S.  C..  and  later  was  connected 
with  the  electrical  department  of  the 
Southeastern  Underwriters  .Association. 
He  served  as  .Atlanta  representative  of 
l.ockwotxl.  Greene  &  Company  before 
joining  the  Georgia  Power  Company 
e.trly  last  year. 

• 

Charles  E.  Hartiian,  engineer  and 
inventor,  retired  May  15  after  45  years 
of  continuous  service  with  the  General 
Electric  Company.  Mr.  Harthan  began 
as  a  machinist  with  the  old  riiomson- 
H»)uston  Company,  was  transferred 
within  a  year  to  the  model  room  to  work 
under  I’rofessor  Thomson  himself  and 
continued  in  that  service  nine  years. 
.Mr.  Harthan’s  greatest  contribution. 
j)erhaps,  was  in  the  field  of  arc  and 
street  lighting,  and  in  this  and  related 
branches  of  engineering  he  devised  about 
.‘>0  improvements  of  various  kinds  on 
which  he  was  granted  patents.  Mr. 
Harthan  was  born  in  Worcester  in  1S64 
and  was  graduated  from  the  Worcester 
polytechnic  Institute  in  1885. 


Herbert  M.  Patton  Heads 
Missouri  Association 

Herbert  ^I.  Patton  of  St.  Louis  was 
electefl  president  of  the  Missouri  Asso¬ 
ciation  of  Public  Utilities  at  the  recent 
convention  held  at  Springfield  to  suc¬ 
ceed  Major  T.  J.  .Strickler  of  Kansas 
City.  Mr.  Patton,  after  graduating  in 
1907  from  the  engineering  department 
of  Washington  University  in  .St.  Louis, 
spent  several  years  in  the  operating 
department  of  the  Republic  Iron  &  .Steel 
Company  at  Moline.  Ill.,  Toledo,  Oh^'), 
and  East  St.  Louis.  Ill.  In  1913  he 
became  connected  with  the  Light  & 
Development  Company  of  St.  Louis,  and 
at  the  time  of  its  sale  to  the  Union 
Electric  Light  &  Power  Company  of  .St. 


Louis  he  was  its  purchasing  agent  and 
also  manager  of  its  subsidiary  company, 
the  Western  Power  &  Light  Company  of 
.St.  Louis  County.  .Since  1923  Mr. 
Patton  has  been  with  the  Lhiion  Electric 
Light  &  Power  Company  and  is  now’ 
.sui)erintendent  of  the  outlying  districts 
department  of  that  company. 

T 

T.  P.  Pkeieeer  has  been  appointed 
advertising  manager  of  the  Byllesby  En¬ 
gineering  &  Management  Corporation 
and  .Standard  Gas  &  Electric  Company. 

• 

William  P.  Ckeac.er.  chief  engineer 
of  the  Power  Corporation  of  New  York, 
arrived  in  Watertown.  N.  A'..  May  16 
after  a  two  months’  trip  to  Russia, 
where  he  made  a  survey  for  the  Soviet 
government  on  its  fifty-million-dollar 
project  to  develop  hydro-electric  power 
and  generate  electricity  on  the  Svir 
River  in  that  country.  Mr.  Creager’s 
work  in  Russia  entailed  a  thorough  ex¬ 
amination  of  the  river  and  recommend¬ 
ing  to  the  .Soviet  government  the  most 
efficient  methods  of  proceeding  w'ith  the 
work  of  laying  the  foundation  for  the 


dam  and  power  house.  Mr.  Creagtr 
states  that  Russia  is  making  grt..t 
strides  in  the  scientific  exploitation  <  f 
its  latent  possibilities. 

• 

G.  J.  Hays  has  lieen  appointed  under¬ 
ground  engineer  for  the  Dallas  Power 
&  Light  Company,  Dallas,  Tex.,  upun 
the  resignation  of  H.  H.  Robison,  for¬ 
merly  head  of  the  underground  division. 
Mr.  Hays  is  a  graduate  engineer,  hav¬ 
ing  received  his  B..S.  degree  in  electri¬ 
cal  engineering  from  the  University  of 
Texas  in  1921,  and  has  been  in  the 
employ  of  the  underground  division  tor 
the  past  7^  years,  the  last  four  of  wliicli 
he  served  as  assistant  underground 
engineer. 

• 

M.  H.  Frank,  formerly  manager  of 
the  eastern  division  of  the  Wisconriu 
Power  &  Light  Company,  has  lieen  aj)- 
pointed  to  the  newly  created  position  of 
assistant  to  G.  C.  Neff,  vice-president 
and  general  manager  of  the  companv. 
with  headquarters  at  Aladison.  Mr. 
Frank  w'as  recently  elected  president  of 
the  Wisconsin  Utilities  Association. 

• 

John  Wilson  McNair,  formerly  of 
the  standards  department  of  the  Ameri¬ 
can  Institute  of  Electrical  Engineer'^, 
and  Clarence  Edward  Darlino.  for¬ 
merly  of  the  staff  of  the  American  So¬ 
ciety  of  Mechanical  Engineers,  have 
joined  the  staff  of  the  American  Stand¬ 
ards  Association.  Mr.  McNair  will  de¬ 
vote  most  of  his  efforts  to  electrical 
standardization  projects.  Before  join¬ 
ing  the  staff  of  the  American  Institute 
of  Electrical  Engineers  he  was  con¬ 
nected  W’ith  the  National  Electric 
TJght  .Association  and  w’ith  the  Lhtited 
Electric  Light  &  Power  Company.  .Mr. 
Darling  has  had  considerable  experience 
in  the  field  of  mechanical  standards  as 
a  member  of  the  staff  of  the  American 
Society  of  Mechanical  Engineers,  lb* 
has  also  been  connected  w’ith  the  Public 
Service  Corporation  of  New'  Jersey.  He 
will  handle  especially  mechanical  and 
chemical  projects. 

▼ 

OBITUARY 

Prof.  Dr.  Ernst  Gi’mlk  h.  for  many 
years  head  of  the  German  .State  Phv'i- 
cal-Technical  Institute  and  a  leading 
German  authority  on  electrical  measure¬ 
ments,  died  recently  in  Berlin  in  his 
seventy-first  year. 

• 

John  H.  Pai*e,  since  1920  district 
manager  in  Berkeley.  Calif.,  for  the 
East  Bay  division  of  the  Pacific  Gas  lA’ 
Electric  Company,  died  in  that  city  Ma.^’ 
4  as  the  result  of  a  heart  attack.  He 
had  been  associated  wdth  the  pow'er  coin- 
l>any  since  1893. 
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Financial  and  Statistical  News 


Effects  of  easy  credit  coiiflitions  are  alrea<ly  evident  in 
power  and  liglit  tinancinjj  fifjiires.  For  the  first  four  months 
$45,000,000  of  bonds  were  sold  at  a  yield  under  5  per  cent, 
against  $25,(X)0,000  for  the  entire  year  1929.  Yields  in  general, 
however,  have  not  lieen  radically  reduced. 

- Power  and  light  fixaxcixg  for  the  first  four  months  of  this 

year,  excluding  rights  and  customer  sales,  totaled  $4.?1.(KM),0(M),  against 
$446,000, (KK)  for  same  periinl  last  year. 

T  ▼  T 


Georgia  Companies 
to  Merge 

.Stoc  k HOLDER.s  of  the  Columbus  Elec¬ 
tric  tS;  Power  Company  will  vote  at  a 
special  meeting  called  for  May  26  on  a 
plan  involving  the  consolidation  of  that 
comicanT  with  the  Georgia  Power  Com¬ 
pany,  tile  consolidated  company  to  lie 
called  the  Georgia  J^iwer  Company, 
riie  agreement  of  consolidation  pro¬ 
vides  that  for  each  share  of  jireferred 
stock,  series  B,  of  the  Columbus  utility 
the  consolidated  company  will  issue  one 
and  one-sixth  shares  of  its  $6  preferred 
stock :  for  each  share  of  preferred  stock, 
series  C,  the  consolidated  company  will 
issue  one  and  one-twelfth  shares  of  its 
$t)  |)referred  stock ;  for  each  share  of 
preferred  stock,  series  D,  one  share  of 
its  $6  preferred  stock,  and  for  each 
share  of  second  preferred  .stock  one  and 
one-sixth  shares  of  its  $6  preferred 
stwk.  For  each  share  of  the  common 
st(K'k  of  Columhus  Electric  &  Power 
the  consolidated  company  will  issue 
nine-tenths  of  a  share  of  its  $6  preferred 
stock.  TFe  ac<|uisition  of  the  Columbus 
Fleet  ric  &  Power  Company  by  the 
Southeastern  Power  &  Light  System 
"as  announced  in  the  August  24.  1929, 
issue  of  the  Electrical  W'orld. 

T 

Columbia  Gas  Directors 
Approve  United  Offer 

Con  MHiA  Gas  &  Electric  directors 
have  ajiproved  the  sale  to  United  Cor¬ 
poration  of  about  25  per  cent  of  Colum¬ 
bia  Gas  &  Electric  common  stock  on 
an  exchange  basis. 

The  United  Corporation  had  offered 
to  .TC(|uire  a  block  of  approximately 
25  per  cent  of  common  stock  of  the 
Columbia  Gas  &  Electric  Corporation 
nn  the  basis  of  one-third  of  a  share  of 
preference  stock,  bearing  cumulative 
dividends  from  July  1,  1930,  and  1' 


.shares  of  common  stock  of  the  United 
Corporation  for  each  share  of  common 
.stiKk  of  Columbia  Gas  &  Electric  Cor¬ 
poration,  without  the  sjiecial  dividend  in 
vf»ting  tru.st  certificates  rei)resenting 
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Pacific  Gas  8C  Electric  load 
is  widely  diversified 


shares  of  common  stock  of  Columbia  Oil 
&  Gasoline  Corporation  which  had  lieen 
declared  payable  to  stockholders  of 
record  May  24,  1930. 

'I'he  United  Corporation  states  that  it 
the  ])lan  is  consummated  it  intends  to 
jKiy  a  dividend  of  50  cents  a  share  on 
its  common  stock  in  Octol)er,  1930. 
This,  with  the  regular  dividend  on  the 
preference  stock  payable  October  1, 
1930,  will  mean  that  there  will  lie  paid 
in  the  .second  half  of  this  year  on  each 
unit  of  United  Corporation  stock  an 
aggregate  of  $1,  which  is  equivalent  to 
the  $1  dividend  payable  on  each  share 
of  Columbia  Gas  &  Fllectric  Corporation 
st*H.'k  during  the  same  period. 


Rigid  reduction  of  operating  costs 
has  enabled  the  Pacific  Gas  &  Elec¬ 
tric  Company  to  show  an  11.8  per  cent 
growth  in  net  earnings,  while  gross 
revenue  increased  by  only  4.8  per  cent. 
'I'he  ojierating  ratio  has  lieen  lowered 
steadily  from  56  per  cent  in  1924  to  41 
per  cent  last  year,  a  record  few  coni- 
jianies  can  duplicate. 

This  4.8  per  cent  rise  in  gross  revenue 
is  considerably  under  the  average  in¬ 
crease  for  the  industry  as  a  whole,  but 
it  must  lie  considered  in  conjunction 
with  substantial  rate  reductions. 
Furthermore,  electric  revenue  taken 
alone  increased  7.6  per  cent  for  the  year. 
.Sales  for  commercial  and  residential 

Ten  years'  growth 

Per  Cent 


(Jross  operating  revenue .  ItS.t-t 

Sales  of  electricity,  kw.-hr . 

Sales  of  Kas  Icu.ft. ) . 

Consumers  .  99. 48 


heating  and  cooking  increased  30.1  per 
cent ;  commercial  and  residential  light¬ 
ing  12.2;  street  lighting  18.7  per  cent. 

'Fhe  company’s  surplus  shows  a 
steady,  substantial  growth  to  $15,740,486 
last  year,  having  doubled  since  1925. 
Balance  of  $10,8W,921  remaining  after 
payment  of  preferred  dividends  was 
etjual  to  $3.52  per  share  on  the  average 
numiKT  of  common  shares  outstanding 
during  the  year. 

'I'hree  issues  of  rights  were  offereil 
stockholders  during  the  year  and  sub¬ 
scriptions  up  to  the  end  of  the  year  on 
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Operating  Costs  Cut 
15  per  Cent  in  Five  Years 
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these  totaled  $22,599,933,  or  approxi¬ 
mately  100  per  cent  of  the  offering. 

The  growth  of  Pacific  Gas  &  Electric 
Company  during  the  past  decade  was  as 
shown  in  the  accompanying  table, 

T 

NEWS  BRIEFS 

Three  relatively  small  bond  issues  of 
subsidiaries  of  the  Pacific  Gas  &  Elec¬ 
tric  Company  mature  during  the  cur¬ 
rent  year.  'I'he  first  mortgage  5  per 
cent  bonds  of  the'Valley  Counties  Power 
Company  matured  on  May  1,  1930,  and 
are  now  being  paid  off  as  presented. 
'I'wo  issues  mature  September  I,  1930, 
namely,  the  Bay  Counties  Power  Coni- 
jiany  first  mortgage  5s  and  Pacific  Gas 
Improvement  Company  4  per  cent 
bonds.  The  aggregate  of  these  three 
is.sues  outstanding  was  originally 
$5,855,000,  of  which  only  $1,047,000 
remains  to  be  retired  at  maturity,  up¬ 
ward  of  f(  ur-fifths  of  the  bonds  having 
been  retired  through  sinking  fund  oper¬ 
ations  during  the  past  30  years. 

• 

Directors  of  the  Central  Public  Serv¬ 
ice  Corporation  have  authorized  the 
issuance  and  sale  of  an  additional  100,000 
shares  of  $4  cumulative  preferred  stock 
to  be  sold  throughout  the  territories 
served  by  subsidiaries. 

Engineers  Public  Service  Company 
has  discontinued  the  policy  of  paying 
.stock  dividends  on  the  common.  7'he 
common  stock  was  placed  on  a  $2.40 
annual  cash  dividend  basis  by  the 
declaration  of  a  quarterly  cash  dividend 
of  60  cents  per  share  payable  July  1. 
1930,  to  Ijplders  of  record  June  17. 
Previously  the  company  paid  on  the 
common  .stock  quarterly  dividends  of  25 
cents  per  share  and  semi-annual  stock 
dividends  of  2  per  cent. 

• 

Dividend  rate  on  the  common  stock  of 
the  Saranac  River  Power  Company  has 
been  increased  to  $1.50  a  share  annually 
from  $1,  payments  to  be  made  quarterly 
on  the  first  of  July,  October.  January 
and  April. 


Power  Industry 

AS  ANTICIPATED  in  the  statement 
•  published  in  the  Electrical  World 
of  May  3,  on  the  basis  of  partial  returns 
then  in  hand,  the  revenue  of  the  electric 
light  and  power  industry  in  March  was 
about  4  per  cent  greater  than  in  March 
of  last  year,  the  total  being  $177,100,000. 
Operating  expenses  rose  by  a  slightly 


smaller  percentage  to  $77,680,000,  while 
energy  output,  with  an  increase  ap¬ 
proaching  2  per  cent,  was  7,652,680,000 
kw.-hr.  These  figures  are  subject  to 
slight  corrections  when  reports  now 
missing  are  included. 

The  significant  fact  is  that  in  a  period 
marked  by  decreased  operations  in  many 
industries  the  sales  of  energy  continue  to 
grow :  temporary  local  recessions  are 
more  than  balanced  by  advances  else¬ 
where  :  each  month  breaks  all  previous 
records,  if  normal  seasonal  variations 
are  taken  into  account.  Thus  the  rev¬ 
enue  for  March  not  only  e.xceeded  that 
for  the  corresponding  month  in  1929  by 
a  fair  margin  but  rose  12  per  cent  higher 
than  in  1928. 


Gains  in  March 

About  the  only  unfavorable  compari¬ 
son  that  can  be  made  is  to  contrast  the 
actual  operations  with  the  estimated  nor¬ 
mals  based  on  the  observed  growth  dur¬ 
ing  recent  years.  The  average  daily 
revenue  in  March  was  $5,720,000,  5  per 
cent  less  than  the  normal,  which  wouM 
have  been  $6,028,000 :  the  average  dail\ 


energy  output.  247.0(M),000  kw.-hr.,  wa^ 
8  per  cent  less  than  the  normal,  esti¬ 
mated  at  269,000,000  kw.-hr.,  as  shown 
by  the  chart.  The  daily  averages  are 
smaller  than  those  for  February,  in  ac¬ 
cordance  with  the  usual  seasonal  change, 
but  total  output  rose  6  per  cent. 

'I'he  statistics  indicate  that  at  present 
the  residential  load  is  growing  faster 
than  the  commercial. 

Hydro-electric  energy,  after  a  period 
of  subnormal  output,  rose  to  40  per  cent 
of  the  total  and  furnished  most  of  the 
increase  compared  with  March.  1*H'>: 
though  there  was  a  slight  gain  in  the 
fuel-generated  energy,  less  coal  was 
burned,  and  somewhat  less  oil 
('Fable  II). 


Table  I — Central-Station  Financial  Operations 
in  the  United  States' 


Table  II — Central-Station  Fuel  Consumption 
in  the  United  States'^ 


Compared  with  Corresponding  Month  of  Previous  Year 


Compared  with  Corresponding  Month  of  Previous  Year 


Total  Gross  Revenue 
from  Sale  of  Energy* 

Total  Operating 
and  Maintenance 

Expenset 

1  Coal  ‘ 

1  1 

Oil 

1  Gas 

Month 

Month 

1929 

Short 

Tons 

Per 

Cent 

In¬ 

crease 

Per 

Cent 

In¬ 

crease 

Thou-  j 

'Per 

Cent 

1929 

Thousands 

1928 

Thousands 

Per  Cent 
Inc. 

1929 

Thousands 

1928 

Thousan  Is 

Per  Cent 
Inc. 

Barrels 

Cubic  1 
Feet  ! 

In¬ 

crease 

I)eceml>er. . 

$192,200 

1930 

$180,400 

1929 

-f-6.6 

$82,680 

1930 

$77,300 

1929 

-1-6.9 

December . 

1930 

3,708,898 

+  4.8 

1.076,607  1 

1 

+  32.3 

10,007,930 

+  40  6 

+  23  7 
f  27  5 

198,300 

187,000 

-1-6.0 

81,480 

77.800 

-1-4.7 

Januarv . 

3.686,525 

—2  9 

1.070,777 

+  17.7 

1  9,807,514 

186.100 

176,800 

-1-5.2  1 

77,300  1 

74,400 

-1-3.8 

Februarv . 

3,133,417 

—7.5 

830.363 

—  18.9 

1  9,184,431 

March . 

177,100 

170.500  1 

-1-3.9  1 

1  77,680 

75,000 

+  3.6 

March . 

3,150,796 

—  3.9 

586.710 

—  1.4 

I  9,258,193 

-f  1 8  0 

•Aggregate  grons  revenue  from  consumers  and  from  other  utilities  for  energy  for  resale,  involving  a  certain  amount  of  duplication. 

tOo  not  include  interest,  taxes,  depreciation  or  sinking  fund,  with  some  unavoidable  exceptions.  JAs  collected  by  U.  S.  Geological  .Survey. 

(1)  The  financial  statistics  have  been  revised  as  explained  on  page  665  of  the  issue  of  .March  29,  1930. 
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Operations  above  any  previous  year’s,  but  below  normal 


The  larg^est  fjaiii  in  revenue,  7  per 
cent,  occurred  in  the  Middle  Atlantic 
States ;  New  Eng;Iand  and  the  West 
Central  groups  also  exceeded  the  aver- 
ag:e  lor  tlie  country  as  a  whole  (Table 
IV  and  map),  while  in  the  eastern  Mis¬ 
sissippi  \Tilley  rejjitm  the  revenue  was 
only  slij^htly  greater  than  last  year. 
Energy  gains  were  similarly  distributed. 


except  that  New  England  lost ;  losses 
were  reported  also  in  the  East  North 
Central  and  Mountain  States.  To  sum¬ 
marize.  the  most  favorable  conditions 
exist  in  the  commercial  areas  of  the 
East  and  the  agricultural  West :  the 
least  favorable  in  the  manufacturing 
districts  of  the  upper  Mississippi  X'alley 
and  the  western  mining  country. 


Table  III — Energy  Output  of  Central  Stations  in  the  United  States 

Compared  with  Corresponding  Month  of  Previous  Year 


Generated.  Thousands  of  Kw.-Hr.* 

t 

Moiitb 

1929 

Total 

1  Hydro  j 

j  Fuel 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Thous. 

Kw.-lir. 

iPer  Cent 
Inc. 

b<vptiil)er  .... 

1930 

8,110,989 

-f-8.0 

2,696,365 

0.0 

5,414,624 

+  12.5 

1.840  000 

+  13.8 

•liinuar\  . 

8,239,317 

-1-6.6 

2,875,640 

-1-12.7 

5,362,677 

+  3.5 

1,770,000 

+  17.1 

lebruarv  .  .  .  . 

7,181,789 

1  -t-2.8 

2,580,898 

-f-II.O 

4,600,891 

+  1.2 

1,567,000  1 

+  5.5 

■March 

7,652,680 

1  3,076,218 

-1-  3.2  1 

4,576,462 

+  l.l 

1,722,000  1 

[  +16.0 

Table  IV — Regional  Operations,  Revenue  and  Energy  Output 
in  March,  1930 


Compared  with  Corresponding  Month  of  Previous  Year 


RfUion 

Estimated 

Revenue* 

Energy  Generated,  Thousands  of  Kw.-IIr.* 

Total 

Hydro  |  Fuel 

Thousands 
of  Dollars 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

tnited  States . 

i,*'I  Eiiitlatid . 

Middle  .Atlantic.  .  .  . 

North  Central. 
Meat  North  Central 

Jl'Uth  .Atlantic . 

twt  South  Central. 
Jwt  South  Central. 
Mountain 
*  &ci6c. 

177,100 

17,720 

47.340 
44,740 

14.340 
19,130 

5,890 

9.140 

4,090 

14,710 

+  3.9 
+  4.7 
+  7.2 
+  0.6 
+  5.0 
+  1.1 
+  0.5 
+  5.1 
—2.3 
+  1.5 

7,652,680 

498,870 

1,813,409 

1,894,499 

449,892 

1,077,147 

296,405 

396,696 

286,667 

939,095 

+  1.9 

—  1.7 
+  6.0 

—  1.7 
+  8.1 
+  1.3 
+  4.0 
+  6.8 
—6.6 
+  2.  1 

3,076,218 

238,726 

583,066 

225,599 

125,663 

684,160 

229,737 

6,440 

242,514 

740,313 

+  3.2 
+  12.2 
+  7.7 

—  4.8 

—  3.2 
+  2.0 
+  4.9 
—23.6 

—  6.9 
+  5.4 

4,576,462 

260,144 

1,230,343 

1,668,900 

324,229 

392,987 

66,668 

390,256 

44,153 

198,782 

+  l.l 
—  11.8 
+  5.2 
—  1.2 
+  13.2 

0 

+  1.1 
+  7.5 

—  4.7 

—  8.5 

fnllected  by  C.  S.  Geological  Survey. 

(  )  The  revision  of  the  statistics  on  revenue  is  discussed  in  the  issue  of  Marcii  29,  1930,  on  page  665. 


United  Corporation  • 

Has  New  Directors 

The  board  of  directors  of  United 
Corporation  has  been  increased  by  the 
addition  of  the  executive  heads  of  five 
corporations  in  which  United  is  largely 
interested. 

Messrs.  Floyd  L.  Carlisle,  B.  C.  Cobb, 
Philip  G.  Gossler,  Thomas  N.  McCarter 
and  John  El.  Zimmermann  were  elected 
tc  the  board,  increasing  the  directorate 
to  ten  members  from  the  original  five. 
These  are.  respectively,  the  heads  of  the 
following  organizations:  Niagara  Hud¬ 
son  Power,  Commonwealth  &  Southern, 
Columbia  Gas  &  Electric.  Public  Serv¬ 
ice  Corporation  of  New  Jersey  and 
United  Gas  Improvement. 

Other  directors  of  the  United  Cor¬ 
poration  are  Thomas  S.  Gates,  George 
H.  Howard,  -\lfred  L.  Loomis.  Landon 
K.  Thorne  and  George  W  hitney. 

▼ 

Notional  Power  &  Light 
Makes  Two  New  Offerings 

Natioxai.  Power  &  Light  Company 
issued  5  per  cent  gold  debentures,  series 
B.  to  the  amount  of  $15,000,000,  the 
price  being  91  and  accrued  interest,  to 
yield  about  5.50  per  cent.  These  securi 
ties,  dated  May  1,  1030,  will  mature 
May  1,  2030.  The  company  also  made 
an  offering  of  150.000  shares  of  cumula¬ 
tive  $6  preferred  .stock  at  101'  and  ac¬ 
crued  dividend  to  yield  about  5.'J0  per 
cent.  Proceeds  from  the  sale  of  this 
stock  and  from  the  debentures  will  pro¬ 
vide  funds  for  the  retirement  of  all  the 
company’s  $7  preferretl  stock  outstand¬ 
ing  and  for  other  corporate  j)ur poses. 

▼ 

Recent  Listings 

New  York  Stock  Excha.nge  has 
authorized  the  listing  of  fir.st  mortgage 
hi  per  cent  sinking  fund  gold  bonds  of 
the  Electric  Power  Corporation.  Ger¬ 
many,  to  the  amount  of  $5^00,000  and 
of  first  mortgage  gold  bonds,  series  I), 
of  the  Metropolitan  E2dison  Company  ti» 
the  amount  of  $22,594.(KK). 

Recently  the  New  York  Stock  Ex¬ 
change  authorized  the  listing  of  1,3()*>.- 
713  shares  of  common  stock  (no  par) 
of  the  Blaw-Kno.x  Company  with  au¬ 
thority  to  add  on  official  notice  of  issue 
three  additional  shares  of  common  stock 
(no  par)  in  exchange  for  one  share  of 
common  stock  of  the  company  of  $25 
par  value  issued  and  outstanding,  eleven 
additional  shares  of  common  stock  in 
exchange  for  stock  of  L'nion  Steel  Cast¬ 
ing  Company  and  12,668  additional 
shares  of  common  stock  authorized  for 
issuance  under  an  employees’  purchase 
plan,  making  the  total  amount  applie<l 
for  1,322,3^5  shares. 
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Business  News  and  Markets 


Equipment  Salesmen  Help  Solve 
Utilities'  Problems 

By  E.  H.  WADDINGTON 

District  Sales  Manaf/cr  (irayhar  liicchic  Cani/'aiiy,  Kansas  City,  Mo. 


The  very  rapid  chanj^e  in  the 
larj^er  electrical  mamifactnrers’ 
inerchandisin};  policy  is  havinj^  a  very 
marked  effect  on  the  entire  electrical 
wholesale  husiness  in  our  country.  1 
assume  that  the  development  and  e.x- 
pansion  of  these  companies  alonj(  dis- 
Irilnition  lines  is  ])rimarily  to  promote 
the  sale  and  distrihution  of  their  own 
manufactured  lines.  Centralized  huyins 
has  been  one  of  the  thinj>;s  that  has 
hr*)ujL,dit  about  this  condition ;  the  fact 
that  reipiisitions  orifjinate  in  the  field 
properties  and  are  sent  to  a  fjeneral 
purchasitijj;  department,  where  they  are 
frecptently  handled  in  a  routine  manner, 
has  had  a  j^reat  deal  to  do  with  hrinj^- 
injj  about  this  chan^je.  It  is  not  only 
necessary  for  electrical  wholesalers  to 
establish  and  maintain  close  contacts 
with  your  emi)loyees  in  the  field,  hut 
they  must  contact  many  different  indi¬ 
viduals  in  your  enjjineerinj;,  financial, 
operatinjj.  construction  and  merchandis- 
int;  dei)artments  in  order  to  secure  the 
maximum  results  in  your  purchases. 
'I'his  i)lan  also  works  to  your  advantaitre. 

Study  of  requirements 

Careful  study  has  been  j^iven  to  the 
very  decided  difference  in  the  character 
«)f  your  purchases.  First,  there  is  “main¬ 
tenance  eciuipment”  or  material  that  is 
u>ed  in  your  own  plants  and  distril)utinj>; 
systems.  On  practically  all  of  this  class 
<»f  material  your  sjjecifications  and 
re<|uisitions  are  very  clear  and  definite 
when  they  reach  your  purchasing;  de¬ 
partment.  Isalesmen — real  service  sales¬ 
men — keep  very  close  to  the  new  devel¬ 
opments.  to  "the  progress  in  the  art,” 
and  often  are  in  a  position  to  offer  use¬ 
ful  and  helpful  sujjfjestions  almut  .some 
new  item  or  application  which  may  not 
have  cleared  throujjh  your  eng'ineerinf; 
or  operating;  departments:  s«)metimes 
these  suj;};estions  precede  the  press  or 
maj;azine  notices  and  contribute  to  im- 


*rrnin  an  address  hefnre  the  annital  stale 
con^entian,  Missouri  Association  of  Public 
I  tilitics,  Sfrint) field. 


provement  or  economy.  'I'licre  is  only  .t 
small  difference  between  a  profitable  and 
a  losinj;  operation  in  the  utility  husiness. 
Necessarily,  much  de])ends  upon  the 
ability  and  experience  of  the  manu¬ 
facturer  or  distributor  of  electrical  ma¬ 
terials  in  doinj;  a  constructive  sellitif; 
job  with  the  individual  or  individuals 
who  write  these  requisitions  or  speci¬ 
fications.  I'hat  is  one  of  the  thinj;s  that 
has  hrouf;ht  about  the  so-called  “sales 
enjjineer.” 

.Secondly,  there  is  merchandise  which 
you  purchase  for  resale.  .X^ain  it  is 
very  essential  and  necessary  that  the 
men  in  the  field  are  sold  on  each  specific 
line  of  merchandi.se.  its  (|uality  and  its 
salability,  as  they  are  responsible  for  the 
movinj;  of  this  material  after  it  is  in 
your  stock,  and  it  is  lof;icaI  that  they 
should  have  considerable  to  say  in  de¬ 
ciding;  just  what  line  of  merchandise 
they  will  and  can  handle. 

'I'he  day  of  so-called  “hij;b-pi'essure” 
methods  in  the  sale  of  merchandise  is 
passinj;  very  rapidly.  Every  effort  is 
made  tcwlay  by  electrical  wholesalers’ 
representatives  to  have  a  sympathetic, 
accurate  knowledf;e  of  your  problems  in 
order  to  do  a  constructive  job  in  the 
relationship  between  their  company  and 
your  own.  The  interest  and  responsi¬ 
bility  of  the  electrical  wholesaler  does 
not  end  when  the  order  is  secured.  It  is 
not  completed  until  the  merchandise  is 
in  the  hands  »)f  your  customers  and  ,i;iv- 
inj;  satisfact<ny  service. 

In  closins;.  may  1  .suj;j;est  that  you 
consider  the  “salesman  who  comes  to 
your  office”  as  your  friend,  rather  than 
“just  another  peddler.”  Very  often  he 
has  op|)ortunities  to  do  you  and  your 
company  real  favors.  Even  if  you  can¬ 
not  use  his  ^oods.  you  can  send  him 
away  feelinj;  kindly  toward  you  and 
your  company.  Neither  a  public  utility 
nor  an  individual  can  have  too  many 
friends  and  your  tolerant  and  sympa¬ 
thetic  attitude  to  the  men  who  call  on 
you  may  he  of  f;reat  value  to  you.  In 
this  day  and  aj;e  you  are  justified  in 
using  every  available  helpful  measure  in 


the  operation  of  your  business.  The 
knowledge,  understanding  and  co-<ipi'ra- 
tion  of  the  electrical  wholesaler  and  lii> 
entire  organization  are  constantl}  at 
your  service.  Use  them. 

▼ 

Allis-Chaimers 
Group  Insurance  Plan 

\VTi.\t  is  s.\ii)  to  be  the  largest  life  in¬ 
surance  contract  ever  written  in  the 
state  of  W'isconsin  is  the  grouj)  iii'-ur- 
ance  i)lan  of  the  Allis-Chalmers  Mami- 
lacturing  Companv  for  a  total  of  ahnnt 
$2().()(K).()(H). 

Under  the  plan  those  employee^  who 
have  been  with  the  company  at  ha<t 
three  months  will  each  participah  in 
$2,000  group  life  insurance  j)ayahle  at 
death  from  any  cause  whatever.  Inn- 
])loyees  will  also  have  a  total  and 
permanent  disability  ])rivilege,  payable 
monthly  for  five  years.  .Super\ i-ory 
employees  will  receive  larger  unit^  (it 
insurance.  dej)ending  upon  their 
tions  with  the  company. 

'fhis  policy  is  written  (m  a  co¬ 
operative  basis  wdiereby  the  emjjbivci' 
as  well  as  the  company  contribute. 

▼ 

Canadian  Tariff  Involves 
Greater  Competition  Here 

Gre.vter  competition  from  the  Unitw 
Kinc.dom  may  he  e.xpected  as  a  result 
of  Canada’s  new  tariff  on  machinery, 
which  liecame  effective  May  2.  .Xl 
though  rates  generally  appear  low  er.  thu' 
evidencing  the  Dominion’s  intention 
of  relaxing  this  handicap  on  her 
industrial  developments,  some  rate'  have 
been  raised  and  the  preference  in  favor 
of  British  goods  increased.  .\s  a  larj:e 
proportion  of  the  machinery  imiioited 
into  Canada  is  unclassified  the  nio't 
important  changes  in  the  machinerv 
schedule  are  in  the  basket  itetns.  Here¬ 
tofore  such  machinery,  engine'  ami 
Imilers  and  manufactures  of  iron  and 
steel,  have  been  dutiable  at  15  per  cent. 
25  per  cent  and  27^  per  cent  under  tlie 
British  jireferential,  intermediate  and 
general  tariff  respectively.  W  hile  tlie 
general  rates  to  which  imports  from  tlie 
United  States  are  subject  have  been  re¬ 
duced  20  per  cent  on  the  machimry  ol 
the  kind  not  made  in  Canada,  the 
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Briti'li  preferential  rate  of  15  per  cent 
Iia^  i»een  discontinued,  thus  increas- 
in^f  the  differential  ajjainst  American 
machinery  12V  to  20  per  cent. 

▼ 

TRADE  BRIEFS 

riciieral  Electric  Conij)anv  has  been 
nrivcii  tlie  order  for  the  two  turho-fjen- 
erator.'.  to  he  installed  at  the  Hudsoti 
Avenue  station  of  the  Brooklyn  Edison 
(.’oinpany.  The  jfenerators  will  have  a 
capacity  of  215,0(K)  hp.  each  and  will 
cost  $18,000,000. 


The  Bryant  Electric  Company, 
Bridt^eport,  Conn.,  has  appointed  Will¬ 
iam  J.  Weaver  jreneral  sales  manager 
to  succeed  Robert  M.  Eames.  who  was 
a|)p()inte<l  general  manager  of  the  com¬ 
pany  a  short  time  ago.  Mr.  Weaver, 
who  has  been  connected  with  the  Bryant 
company  for  the  past  five  years,  has 
twenty  years’  experience  in  the  electri¬ 
cal  ai)j)liance  field.  He  was  formerly 
connected  with  the  Mount  Hope  Elec¬ 
tric  Company,  Fall  River.  Mass. 

• 

W’estinghouse  Electric  &  Manu¬ 
facturing  Company  ha.s  been  awarded 
the  order  covering  the  electrical  e(|uip- 
nicnt  for  the  two  .sectional  pa|)er  ma- 
chine  drives  of  the  new  pa|)er  mill  now 
Itcing  constructed  at  IVucksport.  Me.,  by 
tite  .Maine  Seaboard  Caper  Company,  a 
subsidiary  of  the  New  England  Public 
Service  Corporation. 


The  Ten  Commandments  of 
Business  Organization 

By  COL.  M.  C.  RORTY 

Vice-President  Internationa!  Telcl>honc  &  Teleifraffit  Company* 


1.  Definite  and  clean-cut  respotisi- 
bilities  should  be  assigned  to  each 
e.xecutive. 

2.  Responsibility  should  always 
he  coupled  with  corresponding  au¬ 
thority. 

3.  No  change  should  be  made  in 
the  .^cope  or  responsibilities  of  a 
position  without  a  definite  under- 
staiifling  t»)  that  effect  on  the  part 
of  all  per.sons  concerned. 

4.  No  officer  or  employee  occupy¬ 
ing  a  single  position  in  the  or¬ 
ganization  should  be  subject  to  def¬ 
inite  orders  friun  more  than  one 
source. 

5.  Orders  should  never  be  given 
to  subordinates  over  the  head  of  a 
responsible  officer.  Ratber  than  do 
this  the  officer  in  (|uestion  should 
be  supplanted. 

6.  Criticism  of  subordinates 
should,  whenever  possible,  be  made 
privately,  and  in  no  case  sbould  a 


subordinate  be  criticised  in  the 
presence  of  officers  or  employees  of 
ecpial  or  lower  rank. 

7.  No  dispute  or  difference  be¬ 
tween  officers  or  employees  as  to 
authority  or  responsibilities  .should 
be  considered  too  trivial  for  prompt 
and  careful  adjudication. 

8.  Promotions,  wage  changes  and 
disciplinary  action  should  always  lie 
approved  by  the  officer  immediately 
superior  to  the  one  directly  respon¬ 
sible. 

9.  No  officer  or  employee  should 
ever  be  recpiired,  or  expecterl,  to  Ik* 
at  tbe  >.ame  time  an  assistant  to, 
and  critic  of,  another. 

H).  Any  officer  whose  work  is 
subject  to  regular  ins|K*ction  .should, 
wherever  practicable,  be  given  tbe 
assi.stance  and  facilities  neces.sary  t«» 
enable  hiip  to  maintain  an  inde¬ 
pendent  check  c*f  tbe  «|uality  of  bis 
work. 


*Froin  an  address  before  spring  convention  American  Management  Associa 
tion,  AVre  York,  May  IJ. 


1..  E.  Kn()tt  .Apparatus  Company', 
Caiiihridge,  Mass.,  for  many  years 
inaniifacturer  of  scientific  instrinwents 
in  the  Boston  district,  is  to  be  accjuired 
shortly  by  the  Central  Scientific  Ci>m- 


pany  of  Chicago,  a  larger  manufacturer 
of  such  |)r(Klucts.  Papers  have  been 
signed  and  tbe  transfer  of  plant  is  soon 
to  follow.  'The  Cambridge  factory  !.■»  to 
be  operated  a>  the  eastern  division  of 
the  Central  organizati(»n. 

▼  T- 


Copper  for  Export 
in  Active  Demand 

Hk.wv  s.m.ks  of  copper  for  export 
featured  the  metal  markets  in  the  last 
week,  foreign  coiKsumers  buying  their 
full  allotment  every  day.  The  dome.stic 
flemand  (|uieted  down  greatly,  to  the 
proportions  of  an  average  week,  after 
the  excited  market  of  a  week  ag(»,  and 
the  price  now  .seems  fairly  well  stabi¬ 
lized  at  tbe  13-cent,  delivered,  level. 


Demand  h)r  the 

other 

major  non- 

May  M.  I<»J0  .May  21.  19V) 

Cents  per 

Cent*  per 

Pound 

Pound 

Copper,  eleetrolytie  ... 

1) 

13 

l.ead,  .•Viii.  .S.  4  R.  prio«» 

S  60 

5.50 

.\ntiniony . 

7; 

r. 

Niekel,  iiiKot . 

35 

35 

Zinc,  apote . 

4,9S 

5.00 

Tin,  ntraitH . 

33J 

Mi  • 

Aluminum,  99  |>er  cent. 

24.30 

24.30 

ferrous  metals  was  lielow  normal,  with 
current  prices  lower  than  a  week  ago 
for  lead,  silver  and  tin,  the  la.st  named 
on  I'uesday  selling  at  a  new  low  .since 
1922.  Zinc,  however,  .-^o  far  shows  n<* 
disposition  to  drop  l>elow  4.60  cent.s. 
With  the  exception  of  last  Thursday, 
the  major  portion  of  the  week’s  sale.-, 
have  been  at  the  13-cent  level. 


T 


DELINQUENT  ELECTRICAL  ACCOUNTS 

(.Natiiiiial  Kleotrical  ( 'rp<iit  .Vmooiatioa) 

Number  of  Arrouiit«>  Repiirled 


Per  Cent 

Per  Cent 

I ncreane 

Increase 

, - 

.April - . 

Dr 

^Four  Month*— 

or 

1  >ivision 

1929 

1930 

I  »ccrcane 

1929 

1930 

Decreaee 

.Vew  York . 

265 

331 

r  <6. 1 

968 

1,322 

+  36  0 

-Middle  and  .Southern  Atlantie 

150 

174 

t  16.0 

591 

801 

+  35.5 

New  Filmland . 

207 

181 

-  12.5 

665 

566 

—  14  8 

Ceiifrsl . 

637 

807 

-r26.7 

2,571 

3,281 

+  27.6 

Total . 

1,279 

1,493 

+  16.7 

4,795 

5,970 

+  24  5 

Total  .Amount.*  Rep«irted 

Per  Cent 

Per  Cent 

Iiicreii*** 

1  ncresiw 

, — 

April - 

or 

. - Four  Ml 

HitllM 

i*T 

1929 

1930 

1  >e<Tea*e 

1929 

1930 

1  )ecrea*c 

-New  York . 

$63,928 

$51,843 

—  18  8 

$198,180 

$237,540 

+  19.9 

•MhUI,  and  Southern  .Atlantic 

18,761 

26,071 

-i-39.0 

81,518 

118,414 

+  45.3 

New  I'jiKland . 

22.656 

24,670 

-i-  8  8 

84,508 

87,337 

+  3.4 

Central . 

94,604 

100,988 

T  6.7 

328,237 

469,768 

-1-43.1 

Total . 

$199,949 

$203,572 

-1-  1.8 

$692,443 

$913,059 

+  31.9 
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Market  Conditions 


IMI’ROV^EMENT  in  equipment  business  for  the  first  time  in  weeks 
is  noted  in  tlie  Eastern  district.  Small  business  is  off,  but  large 
orders  are  increasing.  Heavy  ecjuipment  orders  are  few  in  New 
England,  but  scheduled  materials  are  active. 

- Incre.aski)  price  .\nd  dem.^M)  for  copper  is  a  stabilizing  factor 

in  the  Middle  West. 

T  T 


PACIFIC  COAST 

— Hi\sine.ss  i\  .staple  i.ines  sccnus 
to  be  merely  marking  time  ami  hay¬ 
ing  is  largely  for  stoek  maintenanee. 
Hailding  is  only  fair,  tlioagh  arehi- 
teets  claim  their  racks  are  full  of 
prints  and  f^lans  aMiiting  the 
ozeners'  release. 

.Special  business  is  good,  including 
such  outstanding  items  as  Westinghouse 
switchboards  and  panels  for  the  Eong 
Reach  auditorium  valued  at  $4{),(M)0. 
locomotives  for  Salt  Lake  district  valued 
at  $.S().()(H)  and  $115.(MM)  worth  of  West¬ 
inghouse  circuit  breakers  and  switch¬ 
boards  for  a  Puget  Sound  bridging  and 
«lredging  company.  Other  interesting 
orders  cover  a  carload  each  of  bare  cop¬ 
per  and  weatherproof  wire  and  higli- 
tension  insulators  for  central  California 
installation.  $3.5(K)  worth  of  line  mate¬ 
rial  for  .San  Francisco’s  water  depart¬ 
ment.  a  carload  of  crossarms  and  four 
carloads  of  poles  for  a  telegraph  com¬ 
pany.  $l.iO()  worth  of  deadends  for 
Fresno,  a  10-mile  telephone  line  for  the 
Eureka  district  and  good  mixed  buying 
from  railroads  and  the  state. 

.Major  construction  announced  in¬ 
cludes  a  $1,000,000  auditorium  for  Pasa- 
«lena.  $4(M).0(X)  hospitals  for  Los  .Angeles 
and  Palo  .Alto,  a  $1,000,000  courthouse 
for  Beverly  Hills,  a  $.'t(M).000  school  for 
I. os  .Angeles  and  a  $000,000  school  con¬ 
struction  for  Honolulu.  Westinghouse 
ranges  totaling  $10,000  were  1  ought  by 
a  .Seattle  jobber  and  $40,000  worth  in 
Spokane.  Prices  are  steadier,  except 
for  leaded  cables,  which  dropped  sharply, 
about  20  per  cent. 

Hoard  of  Public  Works,  Seattle,  is 
taking  bids  until  May  31  for  about 
$75,000  worth  of  miscellaneous  appa¬ 
ratus.  including  four  37.0(K)-volt  oil 
circuit  breakers,  thirteen  2,(X)0-kva. 
transformers  and  three  4,(M)0-kva.  auto- 
traiisformers  and  has  opened  bids  for 
125,(K)0  lb.  of  weatherproof,  triple-braid, 
soft-drawn  solid  copper  wire  and  80.000 
ft.  of  Siemens-Martin  galvanized  guy 
wire. 

The  Board  of  Contracts  and  .Awards, 
Tacoma,  on  May  19  opened  bids  for  ap¬ 
proximately  $28,000  worth  of  e(|uipment 
for  steam  plant  auxiliary  No.  2,  includ¬ 
ing  voltage  regulators,  feedwater  heat- 


▼ 

ers,  boiler  feed  pumps,  etc.,  and  is  tak¬ 
ing  bids  for  a  structural  steel  tower,  at 
Cushman  hydro-electric  plant.  Puget 
Sound  Power  &  Light  Company  has 
aw'arded  contract  for  switchboard  and 
switching  apparatus  for  Bremerton  sub¬ 
station,  costing  about  $15,000,  and  has 
opened  bids  for  a  $45,1)00  station,  .Ap¬ 
paratus  sales  reported  last  week  include 
about  $4,000  worth  of  miscellaneous 
switchgear  to  Puget  Sound  central  sta¬ 
tions  and  motor  sales  included  about  25 
from  .^0  hp.  down  to  pulp  and  paper 
mills  and  approximately  35  from  50  hp. 
down  for  irrigation,  saw'mills  and 
dealers. 

The  city  of  Portland  authorized  •.ill 
for  bids  for  installation  of  cables  and 
bases  for  future  ornamental  lighting  sys¬ 
tem  on  Union  .Avenue,  costing  in  excess 
of  $33,000, 

l  O.VSTKl  t  riOX  PKOJKC'TS 

(dendale.  .'Sacramento  and  Yncaipa  plan 
ornamental  lighting  systems.  Eugene,  Ore., 
will  take  bids  in  July  for  steam-operated 
electric  pow  er  jilant  to  cost  $37(),(KK).  Butte, 
Mont.,  plans  installation  of  beacon  lamps 
for  airjiort.  Pacific  States  Cast  Iron  Pipe 
Coinjiany.  fronton.  Utah,  plans  addition  to 
plant,  reported  to  cost  about  $1()0,(XK).  Salt 
Lake  City.  Utah,  will  install  ornamental 
lighting  system. 


SOUTHEAST 

— .Sai.es  activities  in  the  South¬ 
east  held  their  ozvn  last  zveek, 
though  the  main  z'olume  of  pur¬ 
chases  are  being  made  by  central 
stations,  the  industrial  situation 
being  quiet. 

Movement  in  wire  and  cable  featured 
jiast  week's  activities,  one  company 
alone  buying  30.000  ft.  of  19,000-volt 
lead-covered,  paper-insulated  cable,  90,- 
000  ft.  of  600-volt.  lead-covered,  paper- 
insulated  cable  and  750.0(K)  ft.  of  alumi¬ 
num  cable.  One  manufacturer  reported 
tbe  receipt  of  orders  for  three  cars  of 
weatherproof  copper  from  an  .Alabama 
company  and  one  car  each  from  Florida 
and  .South  Carolina  companies.  .Small 
municipalities  were  also  buying  wire 
and  one  jobber  rejiorts  that  his  orders 


last  week  from  small  Georgia  t()\vn> 
aggregated  $18,000.  .A  Georgia  com¬ 
pany  ordered  $10,000  in  clamps  and  in¬ 
sulators,  while  a  Tennessee  company 
purchased  voltage  regulators  totaling 
$7,000.  Some  other  central  station  or¬ 
ders  were  lor  $4,000  worth  of  distribu¬ 
tion  transformers  and  $3,000  of  creo- 
soted  pine  poles.  An  industrial  in  the 
Birmingham  district  ordered  a  motor- 
generator  set  costing  approximately 
$15,000  and  a  $6,000  control  equipment 
order  is  in  prospect  this  week  from  a 
North  Georgia  textile  mill  electrifica¬ 
tion  job. 

rONSTKr(  TI<>X  I'KOJKC  TS 

.Appalachian  Electric  Pow'er  Comiiam, 
Roanoke.  Va.,  plans  extensions  in  tram- 
mission  lines  at  Rockymount.  Va .  and 
vicinity,  including  substations.  Industrial 
Rayon  Corporation.  Cleveland.  Ohio,  cun- 
templates  addition  to  rayon  mill  at  Co\  ins- 
ton.  Va..  to  cost  $1,IX)().(M)().  Department 
of  .Agriculture,  Washington.  1).  C..  will 
receive  bids  until  May  27  lor  one  trans¬ 
former  for  Rosslyn.  \’a.  Jackson.  Tenn., 
will  receive  bids  until  May  28  for  two 
2.000-kw.  turbo-generator  units  and  other 
equipment  for  municipal  power  idant. 
^^ississippi  Power  &  Light  Company,  Jacb- 
.son.  Miss.,  plans  transmission  line  from 
Meadville  to  Roxie.  Miss.,  and  \icinity. 


NEW  ENGLAND 

— Orders  for  scheduled  materials 
are  being  recched  in  good  z'olunic: 
line  material  orders,  including  poles. 
Zaire,  cable  and  hardzvare,  are  re¬ 
ported  by  one  manufacturer  as 
ahead  of  la.^t  year. 

— Central-station  equipment  sales 
are  quiet:  negotiations,  zidiile  in  fair 
Z'olume.  according  to  one  manufac¬ 
turer,  are  being  attended  zvith  less 
pre.ssure  for  quick  deliz’cry. 

Several  spt*cialties  in  the  electrical 
line  are  reported  (|uite  active.  Recent 
sales  of  electric  furnaces,  according  to 
one  manufacturer,  are  very  encouraging: 
fewer  inquiries  for  special  types  are 
being  received,  but  orders  for  small 
units,  up  to  20  kw. ;  heat-treating  fur¬ 
naces.  heating  pot  types  and  small  pnx'- 
ess  furnaces  show  a  gain  over  last  year’s 
sales  to  date.  Electric  floodlighting 
equipment  is  notably  active.  Recently 
an  order  for  40  1,000-watt  floodlights 
were  placed  for  special  display  illumina¬ 
tion  to  be  used  this  sea. son ;  in  addition, 
over  $10,(X)0  will  be  e.xpended  for  ailili- 
tional  electrical  equijunent  for  di-pIay 
purposes  in  Boston. 

C  OXSTKI  C'TION  I’KO.IKC  TS 

Public  Service  Company  of  New  liainp- 
shire,  Manchester,  X.  IL.  has  acquired 
steam-electric  power  plant  of  Boston  ^ 
Maine  Railroad,  near  Franklin.  N.  H  .  lor 
$t)()0,()0().  and  contemiilates  extensioim  and 
improvements,  and  transmission  line  addi- 

ELECTRIC.AT,  WORLD— .Ufiy  24  /0’/) 


1056 


tions.  Edison  Electric  Illuininating  Com¬ 
pany,  Boston,  Mass.,  Ras  filed  plans  for 
three  power  substations.  American  Brass 
Company,  Waterbury,  Conn.,  will  build 
plant  addition  to  cost  $250,000.  Board  of 
School  Trustees,  Hartford,  Conn.,  will  re¬ 
ceive  bids  until  June  2  for  equipment  for 
power  plant  at  Mansfield. 


EASTERN 

—  1  HERE  IS  A  HETTER  TONE  /»  tJlC 
liastcrn  electrical  equipmeat  mar¬ 
ket  and  inquiries  slioxe  noticeable 
inipro7'emcnt  for  the  first  time  in 
several  zvecks.  Central  station  de¬ 
mand  is  giving  impe-tns  to  the  sit¬ 
uation  and  commitments  arc  run¬ 
ning  to  more  appreciable  amoun-ts. 

—Industrial  account  giz’cs  indica¬ 
tion  of  revival,  particularly  in  con¬ 
nection  zjoith  sizable  orders.  As  a 
leading  manufacturer  expresses  it, 
smdil  business  is  dropping  off,  zvhile 
larger  orders  are  coming  in.  And 
there  arc  fezv,  if  any,  zvho  zvill 
complain  of  this  trend. 

The  extraordinary  activity  in  the 
copper  market  a  week  ago  seems  to 
forecast  a  definite  turning  point  in  the 
buying  attitude.  Cable  and  wire  husi- 
ness  is  following  along  with  some  of 
the  largest  commitments  in  a  numher  of 
months.  A  New  York  manufacturer 
has  secured  an  order  for  cable  from  a 
power  company  in  the  northern  part  of 
the  state,  totaling  $480.0(K).  .Another 
utility  interest  in  the  same  district  has 
contracted  for  a  quantity  of  switchgear 
and  transformers  to  cost  $55,000.  A 
metropolitan  power  company  has  given 
an  order  to  a  New  A'ork  manufacturer 
for  network  protectors  amounting  to 
$.^0,000. 

The  New  A^ork  Department  of 
Transportation  has  closed  with  a  state 
maker  for  substation  apparatus  costing 
$250,000.  A  Pennsylvania  manufac¬ 
turer  will  Iniild  two  35.0(K)-kw.  steam 
turbo-generator  units  for  an  installation 
in  Virginia,  the  boilers  to  he  furnished 
by  a  New  A'ork  company.  .A  munici¬ 
pality  in  Iowa  has  contracted  with  a 
Wisconsin  maker  for  waterwheel  gen¬ 
erator  units  for  a  municipal  station, 
totaling  $125,184. 

Industrial  buyers  are  entering  the 
market  for  late  spring  and  summer  re¬ 
quirements.  A  manufacturer  of  switches, 
controls  and  kindred  equipment  reports 
business  as  coming  hack  in  an  encourag¬ 
ing  manner;  inquiries,  however,  are  a 
little  slow  for  this  time  of  year.  Iron 
and  steel  mills  show  recession  in  com¬ 
mitments  during  the  past  few  weeks, 
while  paper  mills,  chemical  plants  and 
affiliated  industries  give  indications  of 
Jmproved  demand  before  the  turn  of  the 
month. 


.A  manufacturer  of  Diesel  engine  units 
in  western  Pennsylvania  is  running  on 
a  capacity  basis  and  reports  good  ad¬ 
vance  hookings.  I  he  General  Railway 
.Signal  Company  has  secured  a  large 
contract  for  interlocking  control  units 
for  a  Canadian  railway  electric  installa¬ 
tion,  totaling  $1,500,000. 

rO.NSTKlCTION  TROJECTS 

Bureau  of  Supplies  and  .Accounts,  Navy 
Department,  W'^ashington,  D.  C.,  will  re¬ 
ceive  bids  for  32  electric  generators  and 
spare  jiarts  for  Brooklyn  Navy  Yard,  N.  Y. 
( .''cliedule  3422);  also,  until  May  27,  for 
(lower  transfer  switchbt^ards.  etc.,  for  same 
yard  (Schedule  3358).  Ford  Motor  Com- 
l>any,  Dearborn,  Mich.,  contemplates  plant 
at  Buffalo,  N.  Y.,  to  cost  over  $1,(XK).(K)(). 
Crucible  Steel  Company.  Pittsburgh.  Pa., 
contemplates  plant  additions  to  cost  more 
than  $500,000.  American  Steel  &  Wire 
Company,  Cleveland.  Ohio,  will  build  two 
mill  units  at  plant  at  Donora,  Pa.,  to  cost 
over  $t)00.(MK). 

The  Chief  of  Engineers  of  the  United 
States  .Army.  Washington,  D.  C..  will  re¬ 
ceive  bids  until  May  27  for  15,0(X)  ft.,  two- 
conductor  "cable,  cable  reels,  etc.  (Circular 
27).  General  Purchasing  Officer.  Panama 
Canal,  Washington,  D.  C.,  will  receive  bids 
until  June  9  for  transformers,  insulators, 
insulated  wire,  conduit  and  other  electrical 
supplies  (Panama  Circular  2563).  Con¬ 
struction  Division,  Veterans’  Bureau, 
Washington.  D.  C.,  will  receive  bids  until 
June  3  for  mechanical  stoker  for  Veterans’ 
Hospital  at  Le.xington.  Ky. 


SOUTHWEST 

— WTim.k  noth  INC.  OF  A  Startling 
nature  has  transpired  in  the  St. 
l.ouis  district,  the  general  feeling 
expressed  by  manufacturers  and 
allied  interests  is  entirely  optinmtic. 
.-ilthough  there  has  been  a  slight 
falling  off  in  the  volume  of  s^es 
in  some  lines,  there  nozv  seems  to  be 
an  upzcard  tendency  in  the  cotton- 
grozving  territory. 

There  is  some  activity  preparing  for 
the  approach  of  the  ginning  season. 
One  jwwer  company  has  just  purchased 
voltage-regulating  apparatus  to  cost 
$20, (KK).  Another  order  going  to  the 
.same  district  was  for  a  miscellaneous 
lot  of  motors  and  control  apparatus 
amounting  to  $2,000. 

CONSTRI  C  TION  I’ROJEC  TS 

St.  Louis,  Mo.,  plans  power  .substation 
and  airport  lighting  .system.  Union  Elec¬ 
tric  Light  &  Power  Company,  St.  Louis, 
Mo.,  has  plans  for  addition  to  power  sub¬ 
station.  Central  Kansas  Power  Company, 
.Abilene,  Kan.,  will  build  addition  to  power 
plant  at  Hoxie,  Kan.  Garnett,  Kan.,  is 
having  plans  drawn  and  estimates  of  cost 
made  for  municipal  power  plant.  West 
Texas  Futilities*  Company,  Abilene,  Tex., 
will  build  addition  to  power  plant  and 
transmission  lines  at  Stratford,  Tex.,  to 
cost  $100,000.  Monroe,  La.,  contemplates 
ornamental  lighting  system.  . 


MIDDLE  WEST 

— General  busi.ness  in  the  Middle 
West  section  shozvs  signs  of  con¬ 
siderable  spottiness.  The  z'olume  of 
business  has  increased  somczvhat. 
The  consensus  of  opinion  seems  to 
be  that  the  worst  period  for  business 
has  been  pa.<:.zed,  although  no  def¬ 
inite  trend  is  apparent.  The  in¬ 
creased  demand  and  higher  price  of 
copper  are  looked  upon  as  stabiliz¬ 
ing  factors. 

—  KAlt.ROAD  EQUIPMENT  PURCHASING 

has  been  exceedingly  good  and 
maintenance  purchases  are  nozv 
.zhozving  improz>ement.  More  con¬ 
struction  zvork  is  getting  started  and 
road  building  is  under  zvay.  The 
Z'arious  utility  companies  are  pro¬ 
ceeding  along  prearranged  plans 
for  gradual  expansion. 

.Some  of  the  interesting  orders  placed 
this  week  include  1,000,000  lb.  of  copper, 
2(K),000  Ih.  of  solder,  construction  con¬ 
tract  for  service  building  structure  to 
cost  $700,000  and  “Mazda”  lamps  valued 
at  $150,000. 

Jobbers’  sales  are  still  somewhat  slow. 
While  railroad  business  has  been  sub¬ 
stantial,  industrial  business  is  somewhat 
off.  There  has  been  a  fair  demand  for 
most  appliances,  with  an  excellent  de¬ 
mand  for  electrical  clocks  and  small 
motors. 

CONSTRUCTION  PROJECTS 

Portland.  Mich.,  plans  extensions  and 
improvements  in  municipal  power  plant  to 
cost  $60,000.  Consumers  Power  Company. 
Jackson,  Mich.,  plans  addition  to  equipment 
storage  and  service  building  at  Grand 
Rapids,  to  cost  $75,000.  Joliet,  111.,  plans 
installation  of  airport  lighting  system. 
State  Department  of  Public  Welfare, 
Columbus.  Ohio,  will  take  bids  in  June  for 
power  plant  at  Cincinnati,  to  cost  $250,000. 
Northern  States  Power  Company,  Minne¬ 
apolis,  Minn.,  will  build  addition  to  power 
plant  at  Minot,  N.  D.  Elk  Point,  S.  D., 
plans  addition  to  municipal  power  plant. 
Central  Power  Company,  Grand  Island. 
Neb.,  plans  addition  to  power  plant  to  cost 
$80,()00.  Des  Moines  and  Fort  Dodge, 
Iowa,  plan  ornamental  lighting  systems. 

▼ 

Secures  Contract  for 
Beauhornois  Power  Unit 

The  Canadian  General  Electric  Com¬ 
pany  has  lieen  successful  in  obtaining 
the  contract  for  the  first  200,()0()-hp. 
generator  installation  at  the  plant  of  the 
Beauharnois  Power  Corporation,  on  the 
St.  Lawrence.  The  order  consists  of 
two,:25-cycle,  .50,0()0-hp.  generators,,  two 
60-cycle,  50.000-hp.  generators  and  a 
further  two  8,000-hp.  units  which  will 
supply  power  for  plant  purposes  and 
also  excite  the  bigger  machines.  The 
contract  calls  for  delivery  6f  the  gen¬ 
erators  by  the  spring  of  1932. 
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New  Equipment  Available 


Outdoor  Breaker — 5,000 
Amp.  at  15,000  Volts 

\\  <H1I>0(IK  OIL  tlKiriT  I'.RKAKKK  of 

moderate  interriiptiii}^  cai)acity.  known 
a>  type  0-11,  for  ontdottr  distrilnitinfj 
>ervice>  of  15,0(K)  voIt>  or  less  has  heen 
placed  1)11  the  market  hy  the  C’ondit 
I'dectrical  Manufacturinij  Corporation 


of  i>o>ton.  The  desijjn  of  the  operatinj^ 
mecliam\m  emhodies  tlie  hijihly  im¬ 
portant  feature  of  easy  closure  and  at 
the  >ame  time  atford>  ample  jiressure  at 
the  contact  surfaces.  I'he  mechanism 
as  a  whole  is  desijjned  to  secure  that 
acceleration  of  the  movahle  contact 
memher  duriiifj  the  openinjj^  of  the  cir¬ 
cuit  which  has  proved  to  he  the  most 
el'ticient  in  circuit  interruption. 

riie  tyjie  0-11  oil  circuit  breakers  are 
furnished  for  f)(K)  ami  SOO  ami).  The 
estimated  interrnptinjj  cai)acity  is  5,{K)0 
amp.  at  l.S.tMM)  volts  and  the  hreakers 
are  furnished  manually  or  electrically 
operateil  (a.c.  or  d.c. ).  hdectrically 
operated  hreakers  may  he  arranj^ed  for 
automatic  reclosin^  service  of  one  or 
more  closing;  cycles  with  constant  or 
v.irvinjf  time  delay,  aflordinif  minimum 
interruption  to  service. 

T 

A  SiMiM.K,  I'r AiTU'.M,  Rakk  to  re¬ 
move  weeds  and  river  trash  »)f  all  .sorts 
from  the  Hume  racks  of  hydro-electric 
[)lants  is  announced  hy  the  Winjjer 
I'lume  Rake  Company,  Osceola,  Wis. 
rids  it  acc'oinpli.shes  in  an  easy,  ellicient 
and  therefore  economical  way.  The 


rake  can  he  installed  without  interrupt¬ 
ing  plant  production,  has  practically  no 
upkeep  and  may  he  designed  for  any 
depth  and  to  suit  any  grating  spacing. 
A  1-hp.  motor,  suitahle  drum  hoist  and 
trackage  are  sufficient  accessory  etiuip- 
ment.  By  maintaining  the  head-water 
level  it  will  increase  plant  prodttction, 
says  the  manufacturer. 

V 

Opens  and  Closes  Circuits 
on  Prearranged  Schedule 

\\  AfTO.M  ATIC  TIMK  SWITCH  for 

closittg  and  opening  electric  circuits 
at  short  f)redetermined  intervals  and  oti 
a  tttiiform  scju'ditle  is  announced  hy  the 
(ieneral  hdectric  Company.  Designatc'd 
;is  type  T.S.\,  it  automatic-ally  energizes 
a  circuit  to  control  intermittent  oi)C‘ra- 
tion  of  electric  e<|ttii)ment.  The  time 
cycle  may  he  a  few  miimtes  or  several 
hours,  and  is  repeated  continnouslv . 
( )wing  to  the  ^hort  time  of  a  cycle,  one 
coni|)lete  “on”  and  ‘‘oft'"  period,  the 
operation  is  without  regard  to  the  time 
of  day:  in  this  respect  the  type  TS.V 
time  switches  differ  from  the  types  T-X 
and  T-'t  automatic  time  switches,  which 
h.ive  i4-hour  dials. 

The  switches  are  single-pole,  with 


one-way  or  two-way  contacts,  and  are 
rated  .s  amj).  at  ll.s  volts  or  J‘,  amp. 
at  2.^0  volts.  On  circuits  of  higher 
amjKTe  rating  ;i  magnetic  switch  can 
l)e  employed  in  conjunction  with  the 
time  switch.  I'he  contact-making  device 


is  driven  hy  a  Warreti  "Telechron" 
synchronous  motor,  thus  insuring 
accurate  and  reliahle  timing  when  con¬ 
nected  to  ati  alternating-curretit  supiily 
having  the  usual  well-regulated  fre- 
(|uency. 

▼ 

Meter  and  Relay 
Testing  Switch 

A  .\KW  TE.ST  SWITCH  DESICNKI)  to 
fjicilit.ate  testing  of  meters  ami  relays 
has  heen  announced  hy  the  .Meter  De¬ 
vices  C'omjiany,  Canton,  Ohio.  It  has 
heen  named  “Roto-Test”  and  consists  of 


a  one-piece  hakelite  case,  with  reniov- 
ahle  top  and  bottom  covers,  in  which 
is  mounted  a  rotor  on  a  .s(|uare  steel 
shaft.  riiis  shaft  e.xtends  through  the 
front  of  the  case  and  becomes  the 
medium  for  operating  the  switch  hy  u.se 
of  a  specially  designed  key. 

I'hese  switches  are  made  in  four.  six. 
eight  and  ten-pole  combinations  for 
switchboard  mounting.  .\n  interlockiig 
feature  |)rovided  hy  the  face|)late  pre 
vents  the  key  from  being  withdrawn 
after  test  until  the  switch  is  restored  to 
service  position.  I'he  switch  can  he 
applied  to  any  type  of  switchboard  and 
used  with  all  standard  makes  of  instru¬ 
ments,  meters  and  relays.  Overcurrent 
relays  may  he  tested  in  any  one  phase 
w  ithout  disturbing  the  others. 

▼ 

Single-Pole  Limit  Switch 

.\  NEW  SI  NC.I.E-l'Or.E  LIMIT  SWITC  H  for 

general  service  is  announced  hy  Cutler- 
Hammer,  Inc.,  Milwaukee.  Wis.  A 
.small,  sturdy  device,  it  can  he  applied 
on  machine  tools,  conveyors,  dough 
mixers,  washing  machines  and  other 
small  e(|uipment,  to  start,  stop  or  reverse 
the  motor  at  its  limits  of  travel.  I'wo 
tyi)es  are  furnished,  one  with  normally 
closed  contacts  which  are  oj)ened  when 
the  operating  roller  is  depressed  and 
the  other  with  normally'  open  cont.acts 
which  are  closed  when  tlie  roller  is 
depressed. 
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